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October 11th, 2022 

Pamela Copeland 
Statewide Sourcing and 
Contracting Officer 
1111 E Broad Street 
Patrick Henry Bldg. 6th Floor 
Richmond, VA  23219 

Subject: Cover Letter, Proterra Proposal, IFB #6447 Vehicle:  Low Floor 
Transit Buses, Commuter Coach Buses, and Trolleys Heavy Duty, 
12 year (29ft. – 60 ft. sizes) 

Dear Ms. Copeland: 

Proterra Operating Company, Inc. (“Proterra”) is pleased to offer the Commonwealth of 
Virginia our Heavy Duty Low Floor Battery Electric Zero Emission Buses.  Proterra is 
submitting this bid to the Commonwealth of Virginia in response to the above-referenced 
Invitation for Bid (IFB).  While we understand that the Commonwealth has requested bids 
for three (3) distinct groups of transit, Proterra only manufactures Battery Electric Buses 
(BEBs) and therefore our proposal is only for Low Floor BEB Transit buses. 

Executive Summary 

As one of North America’s leading manufacturers of heavy-duty, low-floor Battery BEBs, 
Proterra is excited about the opportunity to provide technical information and pricing to 
the Commonwealth of Virginia for our purpose-built, 35 Foot and 40 Foot ZX5 BEBs. The 
ZX5 offers the Commonwealth: 

1. the longest documented Altoona operating range,
2. the safest high-voltage batteries, designed explicitly for heavy-duty

transportation, and
3. proven vehicle technology that is currently operating in revenue service across

North America.

Additionally, Proterra understands state contract procurement requirements.  Proterra 
successfully supports four (4) state contracts including California, Florida, Georgia and 
Washington.  As outlined further in this bid, Proterra is the only North American OEM 
manufacturing a purpose-built BEB. Proterra is the only OEM eligible for FTA funding 
that manufactures our own battery systems; reducing the risk of supply constraints or  



integration issues between the buses and the batteries. In fact, Proterra battery systems 
now power 15+ other commercial electric vehicles, all based on the performance and 
safety testing of our battery systems. 

At Proterra, we know what it takes to deliver a comprehensive and successful BEB 
program and we’re prepared to leverage our expertise to assist the Commonwealth in 
offering safe and robust BEBs through their statewide procurement marketplace. 

Proterra: Miles Ahead of the Competition 

Proterra offers the Commonwealth the following benefits over other manufacturers. 

Because Proterra only builds BEBs, your EV success is our success.
Proterra is the only OEM building purpose-built BEBs, a highly technical project
much more complicated than just adding batteries to a conventional bus. More
than 1000+ people at Proterra will work daily to make the Commonwealth’s
BEB state contract procurement offering successful.

Safety-First Philosophy. Proterra understands that the Commonwealth has the
ultimate responsibility for providing safe, reliable transportation to the public.
Partnering with Proterra will provide the Commonwealth with peace of mind, as
Proterra’s 900+ BEBs have operated over 31+ million miles without any safety
incidents. Furthermore, our battery systems are designed for heavy-duty transit
operations and tested/validated extensively before entering production. To date,
Proterra has 15+ OEM partners that have selected Proterra battery systems for
their commercial EV programs; including Daimler, Nikola, Thomas Bus, etc.

o The ZX5 uses a non-conductive body which offers superior safety for
the BEB maintenance personnel, operators, and passengers; significantly
reducing hazardous electrical current risks when interacting with Proterra
BEBs. As a result, Proterra has the safest bus in the market, with the
lowest (safest) possible hazard category for electrical risk (arc flash rating
of 0). This may not be true of other BEBs manufactured by conventional
transit vehicle manufacturers.

o The ZX5 has the safest battery pack location, away from the back of
the bus, which is the most common crash zone in a heavy-duty transit
environment.

o Proterra engineers safe, reliable, and high-performing batteries with
the best cells from a Tier 1 supplier (LG Chem) with advanced safety
features built into each battery pack.



Battery safety is a binary risk. The risk can be understood and
managed if batteries have been properly designed, engineered,
and tested. If proper design and testing have not been completed
and cannot be verified or validated, the risk may be significant
enough to remove a particular technology from consideration.

Proterra believes it is not appropriate for any BEB manufacturer
that does not manufacture its battery packs to simply provide self-
assurances that their HV batteries are safe and have been
rigorously tested. Instead, proof of third-party testing and validation
should be considered when deciding on how new technologies will
perform under duress.

Proterra meets all the recognized tests and standards for
battery safety and testing and strongly encourages the
Commonwealth to consider this important factor in scoring IFBs.

Proterra offers the longest range 40’ BEB on the market with our onboard
energy storage up to 738 kWh (ZX5 Max). This means the customer will have
more beginning-of-life and end-of-life energy with Proterra’s ZX5 Max buses
than with any other OEM buses. BEBs with more energy provide greater
flexibility for the customer and reduce the need for costly on-route charging
infrastructure and/or mid-day charging which can disrupt operations.

Proposed ZX5 buses have already been Altoona tested and are transporting
passengers in revenue service today. Other OEMs have announced plans to
implement new, larger battery packs that will be required to meet the 300-mile
range requirement, but those vehicles are not yet in production, much less
delivered, accepted, and active in revenue service across the country.

Proterra has developed an efficient manufacturing process resulting in the
delivery and acceptance of over 900 electric buses, more than any other
OEM in North America. For context, Metro Magazine reported in their Annual
Bus Survey that in 2021, Proterra delivered 33% of all BEBs; more BEBs than
any other OEM. Additionally, electric propulsion vehicles increased deliveries
by 50% over electric buses delivered in 2020. This BEB manufacturing
experience allows Proterra to deliver the BEBs on time, with little to no risk
since the technology we are proposing is currently in production.



Proterra provides fleet solutions, enabling turnkey delivery of a full BEB
ecosystem with highly integrated components and a vertically integrated
business model. We have direct control over our bus, battery technology,
telematics system, and charging platforms. This ensures that all products work
together, as designed, for successful deployment. Product integration risk, which
can cause significant delays in fleet deployment, can be avoided by working with
Proterra. Additionally, warranty claims are much more straightforward when
you’re only dealing with a single supplier instead of a bus OEM, a battery OEM,
and/or a drivetrain OEM.

Proterra provides fleet solutions, enabling turnkey delivery of a full BEB
ecosystem with highly integrated components and a vertically integrated
business model. We have direct control over our bus, battery technology,
telematics system, and charging platforms. This ensures that all products work
together, as designed, for successful deployment. Product integration risk,
which can cause significant delays in fleet deployment, can be avoided by
working with Proterra. Additionally, warranty claims are much more
straightforward when you’re only dealing with a single supplier instead of a
bus OEM, a battery OEM, and/or a drivetrain OEM.

Proterra offers the most comprehensive approach to helping customers model
and optimize BEBs, energy, and charging requirements to help design the
lowest overall cost approach to deploying BEBs and charging infrastructure. In
the event we are awarded a contract, Proterra can offer additional options to
customers such as our proprietary route simulation tool to simulate the ZX5
performance in the customer’s operating environment. Furthermore, we can
determine the appropriate charging infrastructure for the buses and determine
how locally generated solar energy and battery energy storage systems can
provide the lowest overall energy-related costs. The Valence fleet and energy
management platform by Proterra is a cloud-based data platform, offering
historical and real-time performance information about your battery electric
vehicle fleet and chargers, to optimize vehicle and charging operations and
reduce costs.  Proterra offers these services to our customers because we
understand that BEBs, charging, and energy all need to be viewed as a part of
the same ecosystem. BEBs are only as successful as the charging and energy
solution that support the BEB fleet daily.



Proterra’s ZX5 BEBs have a low center of gravity, providing for greater stability
and safer, more predictable handling for the operator, with less risk of having a
top-heavy bus tip over.

Purpose Built BEB, Technical Specifications 

Proterra recognizes that each customer has certain bus specifications it requires that are 
similar to its historical fleet of buses, some of which Proterra may not be able to meet. 
However, we do hope that each customer will consider that Proterra has built the 
industry’s only purpose-built battery electric bus that integrates design elements that 
work best for an electric bus, which is not necessarily in line with what works best for a 
diesel, Hybrid, or CNG bus. 

Point of Contact for this Proposal 

If you have any questions or concerns regarding this proposal, please contact the 
individual below who is responsible for managing proposal-related activities for Proterra’s 
proposal: 

Mary Reeder 
Bid Manager 
Phone: 864-909-6198 
Email: mreeder@proterra.com 

Conclusion 

Proterra is committed to ensuring the success of the Commonwealth’s Low Floor Transit 
state contract program.  As many transit customers begin to transition their fleet to 100% 
zero-emission buses. We are confident that our bid can meet the Commonwealth’s needs 
by providing the best overall value to our customers.  We believe the Commonwealth will 
gain this same confidence when considering the points outlined above, especially when 
comparing Proterra’s product offering and experience to other conventional powertrain 
bus manufacturers who also offer an electric bus. 



Sincerely, 

Michael E. Hennessy 
VP, Bid Administration      
Proterra Operating Company, 
Inc. 1 Whitlee Court 
Greenville, SC 29607 

Cc: 

West Coast Manufacturing 
383 Cheryl Lane, City of Industry, CA 

91789 





14. ADDITIONAL USERS: This procurement is being conducted as a “Joint and Cooperative
Procurement”, as defined by Code of Virginia § 2.2-4304.   Public bodies outside of the
Commonwealth of Virginia may enter into mutual agreements with the Contractor(s) upon
written consent from the Contractor(s) for the goods or services awarded against this
solicitation and the resulting contract.  Approval from the Commonwealth of Virginia is not
required for public bodies outside of the Commonwealth of Virginia to utilize this contract.
Should a public body require approval or acknowledgement from the Commonwealth of
Virginia, the public body shall contact the Contract Officer responsible for managing the
solicitation and subsequent contract.

15. DELIVERY: Bidders shall fill out one of the two delivery clauses:
For Dealers: Bidders shall be held to the time it takes for them to deliver the vehicle to the
customer fully titled or with a completed Certificate of Origin after they receive it from the
manufacturer (turn time). Whether the vehicle is required to be fully titled or only delivered
with a Certificate of Origin will be at the discretion of the Authorized User.  Authorized Users
will communicate which is required and establish the process with the Dealer prior to the
delivery of the vehicle(s).  Bidders shall also indicate how long it takes for the vehicle to be
delivered to the dealer after an order has been placed with the manufacturer (lead-time).

1. TURN TIME PER VEHICLE ORDERED:________DAYS AFTER RECEIPT FROM
MANUFACTURER

2. MANUFACTURER'S LEAD TIME PER VEHICLE:________DAYS ARO

Throughout the life of the contract, the Commonwealth understands that issues may arise 
during the model year and delay the vehicle lead-time. If the manufacturer communicates a 
manufacturing delay, contractor shall notify the DPS Statewide Sourcing and Contracting 
Officer, as well as the authorized users who are impacted. 

$100 dollars per day shall be deducted from the final price on vehicles that are not delivered 
within the Turn Time Per Vehicle Ordered. This deduction is not to be considered a factor when 
calculating whether the financial deal offered to another public body in Virginia is better than 
that offered to DGS pursuant to the Financial Warranty clause. This deduction shall not apply to 
delivery delays initiated, authorized, or requested by the Authorized User. Failure todeliver in a 
timely manner may result in the termination of the contract. This deduction shall only apply to 
contractors acting as dealers. 

For Manufacturer Direct Sales: Delivery of goods or performance of services shall be within
the number of calendar days stated below after receipt of order (ARO) by the bidder.
Bidders shall indicate their current expected delivery time below:

BIDDER’S CURRENT EXPECTED DELIVERY TIME: ____CALENDAR DAYS ARO 

If during the life of the contract there are any delays in production of the vehicles, the contractor 
shall notify both the Statewide Sourcing and Contracting Officer and the impacted authorized 
users. If the contractor’s delivery is delayed due to an event beyond the contractor’s control 
including, but not limited to, natural disaster, fire, an act of war or terrorism, or a labor strike 









IFB #6447, Attachment D 
Addendum #2 

Small Business Subcontracting Plan

It is the goal of the Commonwealth that over 42% of its purchases be made from small businesses.  All potential 
bidders are required to include this document with their bid response in order to be considered responsive. 

Small Business: "Small business (including micro)” means a business which holds a certification as such by the 
Virginia Department of Small Business and Supplier Diversity (DSBSD) on the due date for bids.    This shall also 
include DSBSD-certified women- owned and minority-owned businesses and businesses with DSBSD service 
disabled veteran owned status  when they also hold a DSBSD certification as a small business on the bid due date. 
Currently, DSBSD offers small business certification and micro business designation to firms that qualify. 

Certification applications are available through DSBSD online at www.SBSD.virginia.gov (Customer Service).

Bidder Name:   

Preparer Name: Date: 

Who will be doing the work: □ I plan to use subcontractors □ I plan to complete all work

Instructions
A. If you are certified by the DSBSD as a micro/small business, complete only Section A of this form.
B. If you are not a DSBSD-certified small business, complete Section B of this form. For the bid to be considered

and the bidder to be declared responsive, the bidder shall identify the portions of the contract that will be
subcontracted to DSBSD-certified small business for the initial contract period in relation to the bidder’s total
price for the initial contract period in Section B.

Section A
If your firm is certified by the DSBSD provide your certification number and the date of certification. 

Certification number: Certification Date:

Section B
If  the “I plan to use subcontractors box is checked,” populate the requested information below, per 
subcontractor to show your firm's plans for utilization of DSBSD-certified small businesses in the performance 
of this contract for the initial contract period in relation to the bidder’s total price for the initial contract period.  
Certified small businesses include but are not limited to DSBSD-certified women-owned and minority-owned 
businesses and businesses with DSBSD service disabled veteran-owned status that have also received the 
DSBSD small business certification.  Include plans to utilize small businesses as part of joint ventures, 
partnerships, subcontractors, suppliers, etc.  It is important to note that these proposed participation will be 
incorporated into the subsequent contract and will be a requirement of the contract.  Failure to obtain the 
proposed participation dollar value or percentages may result in breach of the contract.  

B. Plans for Utilization of DSBSD-Certified Small Businesses for this Procurement

Subcontract #1

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

ry Reeder 9/2 9/ 2022

P roterra Operating Company, Inc.

N/AN/A

N/A



IFB #6447, Attachment D 
Addendum #2 

Subcontract #2

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

Subcontract #3

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

Subcontract #4

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

Subcontract #5

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

NOTE: This information can be captured using this template or using the sourcing tools available in 
eVA.













Manufacturer and/or Dealer Name:

Discount for volume level: Order Volume / Quantiy /
Volume Discount

1 to 5 / each 6 to 10 / each 11 + / each

Base Price $910,457.00 $890,457.00 $890,457.00
Less Discount from List Price 0.00% 0.00% 0.00%
Single Unit/Net Price (Ref. Attachment A, Section IV.
Specification, Section C. Requirements, #11) $910,457.00 $890,457.00 $890,457.00
Delivery Price (flat fee) $5,856.00 $5,856.00 $5,856.00
Total Bid Price (add net price + delivery price) Virginia
Authorized Users Only $916,313.00 $896,313.00 $896,313.00

Feature Meets Specs? Y/N Comments

Year Model 2022 or current production model year Model Year ___2022______
Y

GVWR
Y

Wheelbase
Y

Battery Access Door/Disconnect Switch Y
Batteries are located behind the
curbside rear lower access panel.

Battery Y

Overall Vehicle Length (Bumper to Bumper)
Y

Overall Exterior Width Y

Exterior Height Y

Axle/Springs/Frame Y
Ground to Step Threshold Maximum 14.0" +/ .5" N Front 15.7" and rear 17.1"

Interior width at Seat Level Minimum 91" Y
Interior Height Minimum 75" at center aisle Y Front 90.7"; Rear Upper Level 74.8"

Shock Absorbers
Y

Suspension
Y

Parts List
Y

All composite monocoque bus body.
Composite body buses do not have
exterior body panels.

Lighting
Y

Directional Signals Shall be in compliance with FMVSS and state statutes. Y

Controls and Switches
N

Not applicable to electric buses (no
engine)

Insulatation
N

Proterra's proposed monocoque
composite body construction provides
excellent insulation properties

Interior
N

Proposed bus includes panels that are
FMVSS 302 but are not antimicrobial
fiberglass reinforced plastic.

Floor Covering
Y

Floor Plan
Y

See Exhibit A.

Tires and Wheels
N

Michelin X InCity Energy Z LR L
315/80R 22.5. Wheels are Brushed
Aluminum with DuraBright and

Mirrors
Y

Windshield wipers
Y

Instrumentation Y
Instruments and alarms provided in
this section may or may not apply to

Sun Visor
Y

Sun shade: Front and side 48" (Half
solid/Half Mesh)

License Plate Bracket
Y

Safety Equipment

Y

Mounted on the bus curbside
wheelwell storage box.

Seating
N

See proposed Base Bus Floor Plan.
Note: the proposed seating layout
does not include Padded vandal

IFB 6447 Attachment H Pricing Schedule (ADDENDUM #2)
Low Floor Transit Buses, and Commuter Coach Buses Heavy Duty, 12 Year (29 ft. 60 ft. sizes)

Proterra Operating Company, Inc.

This specification is for a 2022, or most current production model year, Battery Low Floor Transit Buses, and Commuter Coach Buses. The specifications are written to meet the needs of the Commonwealth of Virginia and the
Department of Rail and Public Transportation (DRPT); however, the contract resulting from this bid will be made available for use by all state agencies, intitutions of higher education, public bodies and other entities authorized to use the
contract by the Code of Virginia or any other entities as mutually agree to by all parties.

The requirements below are for the base vehicle. All components, unless otherwise required by these specifications, shall be the standard or optional equipment specifically advertised and installed by the manufacturer for the vehicle
which the bidder proposes to furnish. The only source of information in determining whether or not the equipment is specifically advertised for the vehicle being offered shall be the manufacturer's published vehicle literature. If, prior to
the IFB due date and time, the Manufacturer revises its standard or optional features that result in a conflict with any Base Vehicle Specification Description contained herein, the Bidder must submit their bid based on the
manufacturer’s most current standard feature. Bidders must document equivalence to the specification to clearly explain the changes made by the manufacturer, include any Order/Option Code updates, and provide supporting
documentation. In no other case shall changes to the Base Vehicle specifications be made by the bidder.

If, prior to the IFB due date and time, any Options (Add on/Deletes) specified in the pricing schedule (factory or dealer installed) are modified or discontinued by the Manufacturer, the bidder may submit their bid notating the
Manufacturer’s changes, additions or deletions. In no other case shall changes to the Options specified be made by the bidder. Bidders may include other Options (Add ons and Deletes) and Local Government Additional Options as
instructed in the Solicitation and Attachments.

Vehicles and equipment must conform to the BASE VEHICLE requirements set forth in the pricing schedule and as required in Attachment A. Minimum requirements are stated for certain equipment and may be exceeded, subject to
buyer approval.

These specifications incorporate where appropriate all provisions of the Americans with Disabilities Act Final Rule as stated in the Federal Register Vol. 56. No 173 of September 6, 1991, Subpart B Buses, Vans and Systems, pages 45756
through 45761. The minimum specifications for a Battery Electric Low Floor Transit Buses, and Commuter Coach Buses Heavy Duty 12 Year type are as follows:

Vent share (string pull type), fully adjustable, to provide sun glare protection either at the windshield and the driver's side window.
Friction device, or equivalent mounting, shall hold it securely in either location and in any position during travel over rough road
surfaces.

Ability to provide complete AS BUILT parts list for all items, including body panels, added by the body manufacturer.

Shall conform to the specifications as outlines in the ADA regulations Subpart B Buses, Vans and Systems, 38.31 Lighting

Included on control panel mounted to the engine cover or on a molded housing above the windshield trim within reach.

Roof, sides and rear doors including front and rear cab area must be insulated with polystyrene with minimum R factor of 6.

Panels, materials and treatments shall be flame retardant meeting requirements of FMVSS 302. The headliner, sidewalls and cab liner
shall be antimicrobial fiberglass reinforced plastic.

Sealant applied in body to all floor corners, OEM insulated in cab floor, White/yellow standee line at forward are of passenger
compartment

All bidder shall submit a floor plan drawn specifically for this procurement, drawn to scale and indicate hip to knee dimensions.

State Tire Size: ____________________________________Tubeless radials. Balanced and with even weight distribution of vehicle with
maximum load. Whitle paint rims standard.

Heated, remotely operated exterior rear view mirrors. One interior rear view mirror shall be included factory standard

Electric, four position switch have Off, Intermittent, Low and High positions

Factory installed gauges and dome light.

BASE STANDARD BUS List Quantity Discount Prices
(All prices are to be in United States dollars)/ (Enter data in highlighted areas only)

State Vehicle Height (Not including Roof Hatch or AC):_____128 inches____________________

As required for vehicle GVWR

Heavy duty type to give maximum trouble free life in transit operations. Shall be load rated and the heaviest duty available

ADDITIONAL SPECIFICATIONS: Bidders shall fill out the below section. Failure to fill out this section shall result in your bid being non responsive!

Vehicle shall be preconfigured for front and rear license plates or equipped with front and rear license plate brackets

Standard unmodified Suspension and be load rated and of the heaviest duty available for the GVW of the vehicle.

Description

State Vehicle GVWR: __43,650___________________

State Vehicle Wheelbase:____243 inches________________

Lithium nickel manganese cobalt. Energy to be a minimum of 225 kWh

State Vehicle Length:______443 inches___________________

State Vehicle Width:_____102 inches____________________

Two Low Voltage Battery AGM deep cycle batteries

Shall be mounted in a location within the vehicle approved by DRPT so as to not interfere with the driver or passenger: 16 unit
Virginia Bus First Aid Kit to include the following: (2) Band Aids, (3) 4" Bandage compress, (2) 2" Bandage compress, (2) Triangle Bandage,
(2) 4" Gauze compress, (1) Bee Sting swabs, (2) Zeph chloride swabs; Fire extinguisher, 5# ABC type; Warning triangles, reflective type (3)
units; webcutter; OSHA approved Body Fluid Clean Up Kit

Minimum seating capacity of 28 adults including driver, 2 wheelchair passengers. Hip to knee spacing 27 inches. Padded vandal resistant
seat back grab handles, compliance with FMVSS standards: 207, 208, 209, 210, 225, and 302 as applicable.

ZX5+ 35 Foot Battery Electric Bus



Seat Covering Y
Seat covering options to be quoted on
a case by case basis.

Priority Seating Signs
Y

Interior Circulation, Handrails and Stanchions

Y

Front End Alignment N
Front end aligment is done at the
factory prior to shipment.

Wheelchair Ramp/Lift (Coach Buses)

N

Our proposed ramp exceeds the 62
inches in length, however the portion
of the ramp extending outside of the
bus is 48 inches.

Towing Devices
Y

Securement Devices
N

Proposed bus includes our standard
configuration which does not include
a storage container or bag, nor a hang
held web cutter as it is was not

Windows
Y

Our proposed 35ft ZX5 includes two
(2) egress windows located on the
street side.

Exterior Finish

N

Transit striping and vinyl
requirements were not included with
the IFB. Price includes white gel coat
paint. We can provide a price for
exterior paint and graphics when
determined by the agency.

Heating
N

HVAC is independent from the
defroster. Defroster is an electric,
resistive driver's heater/defroster

Rear Heater N
Our proposed bus is not equipped
with an independent rear heater.

Parking Brake Y

Steering Y

Brakes Y

Wiring

N

Proterra s proposed bus some spare
fuse positions at the rear and front of
the vehicle (24 and 12, switched and
unswitched power) as well as a
customer dedicated fuse box in the
electronics cabinet. However, our
design does not incorporate two six

Battery Access Door/Disconnect Switch Y

Fast Idle/ Interlock
N

Not applicable to electric buses (no
engine)

Floor Structure
N

All composite monocoque bus body
including flooring which is bonded to
the body.

Combination Roof Ventilator/ Emergency Exit
Y

Bumpers
Y

Air Condition
Y

HVAC manufacturer Valeo (R407
refrigerant)

Standard Warranty Minimum
Y

OPTIONAL EQUIPMENT Model Number/Order Code MSRP/LIST PRICE CONTRACT PRICE

Overhead Charging Interface N/A N/A 12,737.00$
Charging Ports N/A N/A 1,828.00$

Towing N/A N/A 6,189.00$
Tow Connections N/A N/A 905.00$

Wheels N/A N/A 3,510.00$
Wheel and Tire Accessories N/A N/A 374.00$

Driver Foot Controls N/A N/A 2,462.00$
HVAC N/A N/A 7,567.00$

Winter Weather Package N/A N/A 24,201.00$
Passenger Windows N/A N/A Quote

Bike Rack N/A N/A Quote
Exterior Graphics N/A N/A Quote
Operator's Barrier N/A N/A Quote
Floor Covering N/A N/A Quote
Fare Collection N/A N/A Quote

Passenger Seating N/A N/A Quote
Passenger Doors N/A N/A Quote

Loading Systems ADA Ramp N/A N/A Quote
Wheelchair Accomodations N/A N/A Quote

Destination Signs N/A N/A Quote

% Off MRSP/Catalog/List
For unlisted options (not listed above), please provide a
percentage off MSPR/Catalog price 0%

Battery Charging Infrastructure (Equipment Only No
infrastructure/installation prices)

Model Number/Order Code MSRP/LIST PRICE CONTRACT PRICE

PI Cabinet N/A N/A 64,750.00$
PI Cabinet N/A N/A Quote
PI Cabinet N/A N/A 76,250.00$
PI Cabinet N/A N/A Quote
PI Cabinet N/A N/A 188,000.00$
PI Cabinet N/A N/A Quote
PL Station N/A N/A 574,000.00$
PL Station N/A N/A Quote

Extended Warranty and Price (include coverage 
description, number of years, and price) e.g. bus, 
batteries, electric motor, or other major systems

Coverage MSRP/LIST PRICE Contract Price

Bumper To Bumper 2 years/100,000 miles N/A 7,500.00$
Propulsion System 12 years/500,000 miles 12 year / 500,000 mile Propulsion SystemWarranty N/A 36,753.00$

Energy Storage System 12 years/500,000 miles 12 year / 500,000 mile (492 kWh) 70% Capacity Warrantable End Of Life (WEOL) N/A 78,750.00$
Low Voltage and High Voltage Wiring harnesses 12 Years 12 years N/A 7,085.00$

Auxilary Heating 3 years/150,000 miles Two (2) years/100,000 miles standard with an additional 1 year/50,000 mile Ext. Total 3 years/150,0 N/A 327.00$
Chassis SystemWarranty 3 years/150,000 miles Two (2) years/100,000 miles standard with an additional 1 Year/50,000 mile Ext. Total 3 years/150,0N/A 3,482.00$
Valeo HVAC Warranty 4 years Three (3) years standard with an additional 1 Year Ext. Total 4 years. N/A 3,240.00$

HV Power Electronics & Cooling Warranty 3 years/150,000 miles Two (2) years/100,000 miles standard with an additional 1 year/50,000 mile Ext. Total 3 years/150,0 N/A 1,782.00$

1440 kW with a variety of plug in dispensers or pantograph dispensers

Varies by customer selection.
Varies by customer selection.

Complete Bus Warranty for 2 years / 100,000 miles

450 kW with multiple dispensers
1440 kW with 10 single 18', 200A dispensers

120 kW with a single 18', 200A dispenser
120 kW with multiple dispensers
180 kW with a single 18', 200A dispenser
180 kW with multiple dispensers
450 kW with a single 18', 200A dispenser

Varies by customer selection.
Varies by customer selection.

Varies by customer selection.

Varies by customer selection.
Varies by customer selection.
Varies by customer selection.

Varies by customer selection.

State AC System:_________Valeo__________________________________________________________________

Description

Please list all optional equipment, additional saftey options, paint schemes, graphics/wraps, and accessories below that your firm can provide beyond the factory options.

Please provide options. (Equipment only no installation)

Varies by customer selection.

Polished Aluminum with Durabright and DuraFlange, ALCOA 896513DD
Hubodometer
Adjustable Pedals
Eberspacher 136 All Electric HVAC 30 kW cooling, 16 kW heating, R134a refrigerant
Auxilary Heat diesel fuel fired heater

Overhead, Conductive SAE J3105 Pantograph Rails (Inverted Pantograph)

Bus: Twelve (12) month, 50,000 miles (which ever comes first) Bumper to Bumper

Two J1772 CCS Charge Ports: (1) Curbside Rear & (1) Streetside Rear

Base plus additional Male Industrial fitting @ bumper for brake control
Capable of front tow and rear ditch extraction (no rear tow)

Varies by customer selection.

There shall be attachment points (2) at the front. The towing devices shall be adequate in design and construction to permit towing the
vehicle without distortion or failure.
Floor mounted attachments flush mounted and comply with ADA regulations Subpart B Buses, Vans and Systems, 28.23 Mobility aid
accessibility (d) Securement devices, and ANSI/RESNA WC 18, self tensioning and self locking retractors, storage container or bag, hand
held web cutter.

Solid Pane with black anodized frames. Passenger windows minimum of 18 1/2", 36", or 45" wide and 36" high. Hinge out emergency
escape windows labeled with operation instruction. Compliance with FMVSS 217. Manual handle re lock. Complies with F.A.C. 14 90.

Shall be provided at both front and rear of the vehicle. They shall wrap around the body sufficiently to give protection against impact at
the body corners. The front and rear bumpers shall be supplied by the chassis OEM. The bumper brackets are to be bolted to the chassis
frame.

Fresh air type front hot water heater with defroster, located in front of passenger compartment, operated from driver's seat

Minimum of 40,000 BTU / hour controlled from driver's position, located to not adversely affect wheelchair tie down area.

Manually operated to rear when brakes/driveshaft. Ability to hold "fully loaded vehicle" on 15% incline.

Power steering with tilt steering wheel

Four wheel antilock, compliance with FMVSS 121 or FMVSS 105

Shall be manufacturer's standard for circuits involved. All wiring shall be run inside the body in a protected area. Any wiring shall be run
inside the body in a protected area. Any wiring that is exposed to the elements shall be in loom and securely clipped for maximum
protection. Rubber or plastic coated clips. Color coded and labeled. programmable electrical system. 12V multiplex system with standard
bus bar including two six way fuse blocks for added accessories / systemsy. Schematics made available to the recipient via elextronic
customer specific data portal.

Exterior battery disconnect switch with access door panel.

Voltage monitor/ engine idler. Engages when vehicle is in discharge situation, transmission in park and parking brake applied.
Deactivates when parking brake is released and vehicle is put in gear.

Steel sub floor isolated from chassis with OEM rubber isolation mounts, bolted to the chassis frame rails. Floor decking 5/8" engineered
wood w/ moisture barrier laminated to lower surface and moisture sealed edges.

24"x24" installed in roof (front and rear). Ventilator able to allow fresh air inside when raised.

Manufacturer's Standard fleet white paint, with accent striping to match recipients existing fleet designs. The Transit systems name shall
be reporduced with direcdt contact 3M seven year vinyl on each side of the vehicle and approved by the recipient. Some recipients will
require logo reproduction on the exterior of the vehicle. The price for this graphic work is to be include in the price. If end user paint
schemes are changes or modified during the lift of this contract, vendor will be allowed to re negotiate the cost to paint an individual
agency's equipment.

Final front end alignment at dealer location before delivery. Printed before and after readings to be included.

To be installed and conform to all requirements as outlined in the ADA regulations. Manual over ride feature allowing ramp to be
deployed or stowed manually. Operating instructions, schematics, and trouble shooting guide, rated at 1,000 pounds, 62 inches, 1:6
angle when deployed to the ground. Maximum of 48 inches of portion of the ramp extending outside of the bus.

Please include pricing options.

Shall conform to the specifications as outlines in the ADA regulations Subpart B Buses, Vans and Systems, 38.27 Priority seating signs.

Shall conform to the specifications as outlined in the ADA regulations Subpart B Buses, Vans, and Systems 38.29 Interior circulation,
handrails and stanchions. Stancgions to be comprised of corrosion resistant stainless steel 1 1/4" in diameter and padded permanently
bonded, to be located at side entrance door, Anti Vandal grab handles at top of each forward facing aisle seat, passenger assist stainless
steel grab bar on both sides of entrance door running parallel to entryway for ADA compliance, Floor to ceiling stanchion on left side of
aisle at entry to passenger compartment and include cross bar that attaches to sidewall. Modesty panel installed on curbside stanchion
to seperate first seats from from stepwell.
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Control Systems & Driver Convenience Warranty 3 years/150,000 miles Two (2) years/100,000 miles standard with an additional 1 year/50,000 mile Ext. Total 3 years/150,0 N/A 2,060.00$
$ $

Post-Warranty Maintenance Contract Amount 

Labor (hourly rate) $ / per hour $___195.00___________

Parts  (Discount Percentage) % discount off of list/MRSP _____0%

Maintenance Provisions: A description of how and by whom warranty service can be provided is to be included with bid. Failure on the part of the Bidder to provide all requested documentation may be cause to deem the bid non responsive. The vendor
shall act as the first source for performing warranty work. This must cover both mechanical and body work. The manufacturer's warranty covering parts, materials and workmanship shall apply for a minimum period of twelve (12) months of 12,000 miles,
whichever occurs first, and this warranty shall include repair and replacement of defective parts and labor. The structural body warranty to be a minimum of three (3) years or 150,000 miles, whichever occurs first. The successful vendor shall be required to offer
a toll free number to all recipients for warranty inquiries, parts orders and service related questions. The vendor shall have personnel available to answer warranty, parts, and service inquiries Monday Through Friday, 8 A.M. to 5 P.M., except during holidays
recognized by the Commonwealth of Virginia. The vendor shall respond to warranty, parts, and service inquiries and offer a reasonable initial plan to address such inquiries within 24 hours of call receipt or the next business day, whichever is later, via phone or
email.

All bidders must offer proof of both chassis and body warranty (including bus body, air conditioning and wheelchair ramp) service points within the Commonwealth of Virginia. All bidders shall be required to submit documentation providing the names of the
vendors. Successful vendor shall be required to maintain service facilities in Central / Southwest Virginia, Richmond, Tidewater and Northern Virginia.

The vehicle to be furnished shall conform to all applicable Federal and Motor Vehicle Safety Standards and all equipment shall conform to Title 46.1, Chapter 4, and Article 9 of the Code of Virginia. Chassis to be a standard proven model of manufacturer's latest
current production and include all standard equipment as advertised with additional optional equipment as outlined above. All components, unless otherwise required by these specifications, shall be the standard or optional equipment specifically advertised and
installed by the manufacturer including any additional warranties.

Prior to delivery the vendor must perform new vehicle service preparation. The vehicle shall be in acceptable condition upon delivery and will be accepted only by an authorized person designated by the agency. Delivery shall be during normal business hours, i.e.
8 AM 5 PM, Monday through Friday. Payment will not be initiated until the agency is assured that the vehicle has been delivered in an acceptable condition and everything is working properly.

Body Manufacturer’s Electronic Customer Specific Portal and Fleet Database: The manufacturer of the body must make a bus and customer specific electronic data portal available for each bus built that includes (at a minimum) the following information:
• Manufacturer Serial Number
• Chassis VIN
• Sold date
• Body warranty expiration date
• Service / Operations manual
• Body warranty information
• Post Award Buy America Certificate
• Bus body parts listing (with photos when available)
• Bus body electrical schematics
• List of items shipped with bus

Bus Testing: The bus offered must have completed testing at The Federal Bus Testing Facility in Altoona, PA in the 5 year / 150,000 mile category.Proof of completed test to accompany bid . Failure on the part of the Bidder to provide all requested
documentation may be cause to deem the bid non responsive.
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Manufacturer and/or Dealer Name:

Discount for volume level: Order Volume / Quantiy /
Volume Discount

1 to 5 / each 6 to 10 / each 11 + / each

Base Price $900,457.00 $880,457.00 $880,457.00
Less Discount from List Price 0.00% 0.00% 0.00%
Single Unit/Net Price (Ref. Attachment A, Section IV.
Specification, Section C. Requirements, #11) $900,457.00 $880,457.00 $880,457.00
Delivery Price (flat fee) $5,856.00 $5,856.00 $5,856.00
Total Bid Price (add net price + delivery price) Virginia
Authorized Users Only $906,313.00 $886,313.00 $886,313.00

Feature Meets Specs? Y/N Comments

Year Model 2022 or current production model year Model Year ___2022_____
Y

GVWR
Y

Wheelbase
Y

Battery Access Door/Disconnect Switch Y
Batteries are located behind the
curbside rear lower access panel.

Battery Y

Overall Vehicle Length (Bumper to Bumper)
Y

Overall Exterior Width Y

Exterior Height Y

Axle/Springs/Frame Y
Ground to Step Threshold Maximum 14.0" +/ .5" N Front 15.7" and rear 17.1"

Interior width at Seat Level Minimum 91" Y
Interior Height Minimum 75" at center aisle Y Front 90.7"; Rear Upper Level 74.8"

Shock Absorbers
Y

Suspension
Y

Parts List
Y

All composite monocoque bus body.
Composite body buses do not have
exterior body panels.

Lighting
Y

Directional Signals Shall be in compliance with FMVSS and state statutes. Y

Controls and Switches
N

Not applicable to electric buses (no
engine)

Insulatation
N

Proterra's proposed monocoque
composite body construction provides
excellent insulation properties

Interior
N

Proposed bus includes panels that are
FMVSS 302 but are not antimicrobial
fiberglass reinforced plastic.

Floor Covering
Y

Floor Plan
Y

See Exhibit B.

Tires and Wheels
N

Michelin X InCity Energy Z LR L
315/80R 22.5. Wheels are Brushed
Aluminum with DuraBright and

Mirrors
Y

Windshield wipers
Y

Instrumentation Y
Instruments and alarms provided in
this section may or may not apply to

Sun Visor
Y

Sun shade: Front and side 48" (Half
solid/Half Mesh)

License Plate Bracket
Y

Safety Equipment

Y

Mounted on the bus curbside
wheelwell storage box.

Seating
Y

See Exhibit B. Note: the proposed
seating layout does not include
Padded vandal resistant seat back

(All prices are to be in United States dollars)/ (Enter data in highlighted areas only)

IFB 6447 Attachment H Pricing Schedule (ADDENDUM #2)
Low Floor Transit Buses, and Commuter Coach Buses Heavy Duty, 12 Year (29 ft. 60 ft. sizes)

Proterra Operating Company, Inc.

This specification is for a 2022, or most current production model year, Battery Low Floor Transit Buses, and Commuter Coach Buses. The specifications are written to meet the needs of the Commonwealth of Virginia and the
Department of Rail and Public Transportation (DRPT); however, the contract resulting from this bid will be made available for use by all state agencies, intitutions of higher education, public bodies and other entities authorized to use the
contract by the Code of Virginia or any other entities as mutually agree to by all parties.

The requirements below are for the base vehicle. All components, unless otherwise required by these specifications, shall be the standard or optional equipment specifically advertised and installed by the manufacturer for the vehicle
which the bidder proposes to furnish. The only source of information in determining whether or not the equipment is specifically advertised for the vehicle being offered shall be the manufacturer's published vehicle literature. If, prior to
the IFB due date and time, the Manufacturer revises its standard or optional features that result in a conflict with any Base Vehicle Specification Description contained herein, the Bidder must submit their bid based on the
manufacturer’s most current standard feature. Bidders must document equivalence to the specification to clearly explain the changes made by the manufacturer, include any Order/Option Code updates, and provide supporting
documentation. In no other case shall changes to the Base Vehicle specifications be made by the bidder.

If, prior to the IFB due date and time, any Options (Add on/Deletes) specified in the pricing schedule (factory or dealer installed) are modified or discontinued by the Manufacturer, the bidder may submit their bid notating the
Manufacturer’s changes, additions or deletions. In no other case shall changes to the Options specified be made by the bidder. Bidders may include other Options (Add ons and Deletes) and Local Government Additional Options as
instructed in the Solicitation and Attachments.

Vehicles and equipment must conform to the BASE VEHICLE requirements set forth in the pricing schedule and as required in Attachment A. Minimum requirements are stated for certain equipment and may be exceeded, subject to
buyer approval.

These specifications incorporate where appropriate all provisions of the Americans with Disabilities Act Final Rule as stated in the Federal Register Vol. 56. No 173 of September 6, 1991, Subpart B Buses, Vans and Systems, pages 45756
through 45761. The minimum specifications for a Battery Electric Low Floor Transit Buses, and Commuter Coach Buses Heavy Duty 12 Year type are as follows:

BASE STANDARD BUS List Quantity Discount Prices

Ability to provide complete AS BUILT parts list for all items, including body panels, added by the body manufacturer.

ADDITIONAL SPECIFICATIONS: Bidders shall fill out the below section. Failure to fill out this section shall result in your bid being non responsive!
Description

State Vehicle GVWR: ___43,650____________________

State Vehicle Wheelbase:____296 inches________________

Lithium nickel manganese cobalt. Energy to be a minimum of 225 kWh

State Vehicle Length:____510 inches_____________________

State Vehicle Width:_____102 inches____________________

State Vehicle Height (Not including Roof Hatch or AC):______128 inches___________________

As required for vehicle GVWR

Heavy duty type to give maximum trouble free life in transit operations. Shall be load rated and the heaviest duty available

Standard unmodified Suspension and be load rated and of the heaviest duty available for the GVW of the vehicle.

Vehicle shall be preconfigured for front and rear license plates or equipped with front and rear license plate brackets

Shall conform to the specifications as outlines in the ADA regulations Subpart B Buses, Vans and Systems, 38.31 Lighting

Included on control panel mounted to the engine cover or on a molded housing above the windshield trim within reach.

Roof, sides and rear doors including front and rear cab area must be insulated with polystyrene with minimum R factor of 6.

Panels, materials and treatments shall be flame retardant meeting requirements of FMVSS 302. The headliner, sidewalls and cab liner
shall be antimicrobial fiberglass reinforced plastic.

Sealant applied in body to all floor corners, OEM insulated in cab floor, White/yellow standee line at forward are of passenger
compartment

All bidder shall submit a floor plan drawn specifically for this procurement, drawn to scale and indicate hip to knee dimensions.

State Tire Size: ____________________________________Tubeless radials. Balanced and with even weight distribution of vehicle with
maximum load. Whitle paint rims standard.

Heated, remotely operated exterior rear view mirrors. One interior rear view mirror shall be included factory standard

Electric, four position switch have Off, Intermittent, Low and High positions

Factory installed gauges and dome light.

Vent share (string pull type), fully adjustable, to provide sun glare protection either at the windshield and the driver's side window.
Friction device, or equivalent mounting, shall hold it securely in either location and in any position during travel over rough road
surfaces.

Shall be mounted in a location within the vehicle approved by DRPT so as to not interfere with the driver or passenger: 16 unit
Virginia Bus First Aid Kit to include the following: (2) Band Aids, (3) 4" Bandage compress, (2) 2" Bandage compress, (2) Triangle Bandage,
(2) 4" Gauze compress, (1) Bee Sting swabs, (2) Zeph chloride swabs; Fire extinguisher, 5# ABC type; Warning triangles, reflective type (3)
units; webcutter; OSHA approved Body Fluid Clean Up Kit

Minimum seating capacity of 28 adults including driver, 2 wheelchair passengers. Hip to knee spacing 27 inches. Padded vandal resistant
seat back grab handles, compliance with FMVSS standards: 207, 208, 209, 210, 225, and 302 as applicable.

Two Low Voltage Battery AGM deep cycle batteries
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Seat Covering Y

Priority Seating Signs
Y

Seat covering options to be quoted on
a case by case basis.

Interior Circulation, Handrails and Stanchions

Y

Front End Alignment N
Front end aligment is done at the
facttory prior to shipment.

Wheelchair Ramp/Lift (Coach Buses)

N

Our proposed ramp exceeds the 62
inches in length, however the portion
of the ramp extending outside of the
bus is 48 inches.

Towing Devices
Y

Securement Devices
N

Proposed bus includes our standard
configuration which does not include
a storage container or bag, nor a hang
held web cutter

Windows
Y

Our proposed 40ft ZX5 includes two
(4) egress windows: three (3) located
on the street side and one (1) located
on the curb side

Exterior Finish

N

Transit striping and vinyl
requirements were not included with
the IFB. Price includes white gel coat
paint. We can provide a price for
exterior paint and graphics when
determined by the agency.

Heating
N

HVAC is independent from the
defroster. Defroster is an electric,
resistive driver's heater/defroster

Rear Heater N
Our proposed bus is not equipped
with an independent rear heater.

Parking Brake Y

Steering Y

Brakes Y

Wiring

N

Proterra s proposed bus some spare
fuse positions at the rear and front of
the vehicle (24 and 12, switched and
unswitched power) as well as a
customer dedicated fuse box in the
electronics cabinet. However, our
design does not incorporate two six

Battery Access Door/Disconnect Switch Y

Fast Idle/ Interlock
N

Not applicable to electric buses (no
engine)

Floor Structure
N

All composite monocoque bus body
including flooring which is bonded to
the body.

Combination Roof Ventilator/ Emergency Exit
Y

Bumpers
Y

Air Condition
Y

HVAC manufacturer Valeo (R407
refrigerant)

Standard Warranty Minimum
Y

OPTIONAL EQUIPMENT Model Number/Order Code MSRP/LIST PRICE CONTRACT PRICE

Overhead Charging Interface N/A N/A 12,737.00$
Charging Ports N/A N/A 1,828.00$

Towing N/A N/A 6,189.00$
Tow Connections N/A N/A 905.00$

Wheels N/A N/A 3,510.00$
Wheel and Tire Accessories N/A N/A 374.00$

Driver Foot Controls N/A N/A 2,462.00$
HVAC N/A N/A 7,567.00$

Winter Weather Package N/A N/A 24,201.00$
Passenger Windows N/A N/A Quote

Bike Rack N/A N/A Quote
Exterior Graphics N/A N/A Quote
Operator's Barrier N/A N/A Quote
Floor Covering N/A N/A Quote
Fare Collection N/A N/A Quote

Passenger Seating N/A N/A Quote
Passenger Doors N/A N/A Quote

Loading Systems ADA Ramp N/A N/A Quote
Wheelchair Accomodations N/A N/A Quote

Destination Signs N/A N/A Quote

% Off MRSP/Catalog/List
For unlisted options (not listed above), please provide a
percentage off MSPR/Catalog price 0%

Battery Charging Infrastructure (Equipment Only No
infrastructure/installation prices)

Model Number/Order Code MSRP/LIST PRICE CONTRACT PRICE

PI Cabinet N/A N/A 64,750.00$
PI Cabinet N/A N/A Quote
PI Cabinet N/A N/A 76,250.00$
PI Cabinet N/A N/A Quote
PI Cabinet N/A N/A 188,000.00$
PI Cabinet N/A N/A Quote
PL Station N/A N/A 574,000.00$
PL Station N/A N/A Quote

Extended Warranty and Price (include coverage 
description, number of years, and price) e.g. bus, 
batteries, electric motor, or other major systems

Coverage MSRP/LIST PRICE Contract Price

Bumper To Bumper 2 years/100,000 miles N/A 7,500.00$
Propulsion System 12 years/500,000 miles 12 year / 500,000 mile Propulsion SystemWarranty N/A 36,753.00$

Energy Storage System 12 years/500,000 miles 12 year / 500,000 mile (492 kWh) 70% Capacity Warrantable End Of Life (WEOL) N/A 78,750.00$
Energy Storage System 12 years/500,000 miles 12 year / 500,000 mile (738 kWh) 70% Capacity Warrantable End Of Life (WEOL) N/A 118,125.00$

Low Voltage and High Voltage Wiring harnesses 12 Years 12 years N/A 7,085.00$
Auxilary Heating 3 years/150,000 miles Two (2) years/100,000 miles standard with an additional 1 year/50,000 mile Ext. Total 3 years/150,0 N/A 327.00$

Chassis SystemWarranty 3 years/150,000 miles Two (2) years/100,000 miles standard with an additional 1 Year/50,000 mile Ext. Total 3 years/150,0N/A 3,482.00$
Valeo HVAC Warranty 4 years Three (3) years standard with an additional 1 Year Ext. Total 4 years. N/A 3,240.00$

Fresh air type front hot water heater with defroster, located in front of passenger compartment, operated from driver's seat

Please include pricing options.

Shall conform to the specifications as outlines in the ADA regulations Subpart B Buses, Vans and Systems, 38.27 Priority seating signs.

Shall conform to the specifications as outlined in the ADA regulations Subpart B Buses, Vans, and Systems 38.29 Interior circulation,
handrails and stanchions. Stancgions to be comprised of corrosion resistant stainless steel 1 1/4" in diameter and padded permanently
bonded, to be located at side entrance door, Anti Vandal grab handles at top of each forward facing aisle seat, passenger assist stainless
steel grab bar on both sides of entrance door running parallel to entryway for ADA compliance, Floor to ceiling stanchion on left side of
aisle at entry to passenger compartment and include cross bar that attaches to sidewall. Modesty panel installed on curbside stanchion
to seperate first seats from from stepwell.

Final front end alignment at dealer location before delivery. Printed before and after readings to be included.

To be installed and conform to all requirements as outlined in the ADA regulations. Manual over ride feature allowing ramp to be
deployed or stowed manually. Operating instructions, schematics, and trouble shooting guide, rated at 1,000 pounds, 62 inches, 1:6
angle when deployed to the ground. Maximum of 48 inches of portion of the ramp extending outside of the bus.

There shall be attachment points (2) at the front. The towing devices shall be adequate in design and construction to permit towing the
vehicle without distortion or failure.
Floor mounted attachments flush mounted and comply with ADA regulations Subpart B Buses, Vans and Systems, 28.23 Mobility aid
accessibility (d) Securement devices, and ANSI/RESNA WC 18, self tensioning and self locking retractors, storage container or bag, hand
held web cutter.

Solid Pane with black anodized frames. Passenger windows minimum of 18 1/2", 36", or 45" wide and 36" high. Hinge out emergency
escape windows labeled with operation instruction. Compliance with FMVSS 217. Manual handle re lock. Complies with F.A.C. 14 90.

Manufacturer's Standard fleet white paint, with accent striping to match recipients existing fleet designs. The Transit systems name shall
be reporduced with direcdt contact 3M seven year vinyl on each side of the vehicle and approved by the recipient. Some recipients will
require logo reproduction on the exterior of the vehicle. The price for this graphic work is to be include in the price. If end user paint
schemes are changes or modified during the lift of this contract, vendor will be allowed to re negotiate the cost to paint an individual
agency's equipment.

Bus: Twelve (12) month, 50,000 miles (which ever comes first) Bumper to Bumper

Minimum of 40,000 BTU / hour controlled from driver's position, located to not adversely affect wheelchair tie down area.

Manually operated to rear when brakes/driveshaft. Ability to hold "fully loaded vehicle" on 15% incline.

Power steering with tilt steering wheel

Four wheel antilock, compliance with FMVSS 121 or FMVSS 105

Shall be manufacturer's standard for circuits involved. All wiring shall be run inside the body in a protected area. Any wiring shall be run
inside the body in a protected area. Any wiring that is exposed to the elements shall be in loom and securely clipped for maximum
protection. Rubber or plastic coated clips. Color coded and labeled. programmable electrical system. 12V multiplex system with standard
bus bar including two six way fuse blocks for added accessories / systemsy. Schematics made available to the recipient via elextronic
customer specific data portal.

Exterior battery disconnect switch with access door panel.

Voltage monitor/ engine idler. Engages when vehicle is in discharge situation, transmission in park and parking brake applied.
Deactivates when parking brake is released and vehicle is put in gear.

Steel sub floor isolated from chassis with OEM rubber isolation mounts, bolted to the chassis frame rails. Floor decking 5/8" engineered
wood w/ moisture barrier laminated to lower surface and moisture sealed edges.

24"x24" installed in roof (front and rear). Ventilator able to allow fresh air inside when raised.

Shall be provided at both front and rear of the vehicle. They shall wrap around the body sufficiently to give protection against impact at
the body corners. The front and rear bumpers shall be supplied by the chassis OEM. The bumper brackets are to be bolted to the chassis
frame.

State AC System:______Valeo_____________________________________________________________________

Varies by customer selection.

Description

Please list all optional equipment, additional saftey options, paint schemes, graphics/wraps, and accessories below that your firm can provide beyond the factory options.

Overhead, Conductive SAE J3105 Pantograph Rails (Inverted Pantograph)
Two J1772 CCS Charge Ports: (1) Curbside Rear & (1) Streetside Rear
Capable of front tow and rear ditch extraction (no rear tow)
Base plus additional Male Industrial fitting @ bumper for brake control

450 kW with multiple dispensers
1440 kW with 10 single 18', 200A dispensers

Varies by customer selection.
Varies by customer selection.
Varies by customer selection.
Varies by customer selection.

Please provide options. (Equipment only no installation)

120 kW with a single 18', 200A dispenser
120 kW with multiple dispensers
180 kW with a single 18', 200A dispenser
180 kW with multiple dispensers
450 kW with a single 18', 200A dispenser

Varies by customer selection.
Varies by customer selection.
Varies by customer selection.
Varies by customer selection.
Varies by customer selection.
Varies by customer selection.

Polished Aluminum with Durabright and DuraFlange, ALCOA 896513DD
Hubodometer
Adjustable Pedals
Eberspacher 136 All Electric HVAC 30 kW cooling, 16 kW heating, R134a refrigerant
Auxilary Heat diesel fuel fired heater

1440 kW with a variety of plug in dispensers or pantograph dispensers

Complete Bus Warranty for 2 years / 100,000 miles
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HV Power Electronics & Cooling Warranty 3 years/150,000 miles Two (2) years/100,000 miles standard with an additional 1 year/50,000 mile Ext. Total 3 years/150,0 N/A 1,782.00$
Control Systems & Driver Convenience Warranty 3 years/150,000 miles Two (2) years/100,000 miles standard with an additional 1 year/50,000 mile Ext. Total 3 years/150,0 N/A 2,060.00$

Post-Warranty Maintenance Contract Amount 

Labor (hourly rate) $ / per hour $___195.00___________

Parts  (Discount Percentage) % discount off of list/MRSP ______0%

Body Manufacturer’s Electronic Customer Specific Portal and Fleet Database: The manufacturer of the body must make a bus and customer specific electronic data portal available for each bus built that includes (at a minimum) the following information:
• Manufacturer Serial Number
• Chassis VIN
• Sold date
• Body warranty expiration date
• Service / Operations manual
• Body warranty information
• Post Award Buy America Certificate
• Bus body parts listing (with photos when available)
• Bus body electrical schematics
• List of items shipped with bus

Bus Testing: The bus offered must have completed testing at The Federal Bus Testing Facility in Altoona, PA in the 5 year / 150,000 mile category.Proof of completed test to accompany bid . Failure on the part of the Bidder to provide all requested
documentation may be cause to deem the bid non responsive.

Maintenance Provisions: A description of how and by whom warranty service can be provided is to be included with bid. Failure on the part of the Bidder to provide all requested documentation may be cause to deem the bid non responsive. The vendor
shall act as the first source for performing warranty work. This must cover both mechanical and body work. The manufacturer's warranty covering parts, materials and workmanship shall apply for a minimum period of twelve (12) months of 12,000 miles,
whichever occurs first, and this warranty shall include repair and replacement of defective parts and labor. The structural body warranty to be a minimum of three (3) years or 150,000 miles, whichever occurs first. The successful vendor shall be required to offer
a toll free number to all recipients for warranty inquiries, parts orders and service related questions. The vendor shall have personnel available to answer warranty, parts, and service inquiries Monday Through Friday, 8 A.M. to 5 P.M., except during holidays
recognized by the Commonwealth of Virginia. The vendor shall respond to warranty, parts, and service inquiries and offer a reasonable initial plan to address such inquiries within 24 hours of call receipt or the next business day, whichever is later, via phone or
email.

All bidders must offer proof of both chassis and body warranty (including bus body, air conditioning and wheelchair ramp) service points within the Commonwealth of Virginia. All bidders shall be required to submit documentation providing the names of the
vendors. Successful vendor shall be required to maintain service facilities in Central / Southwest Virginia, Richmond, Tidewater and Northern Virginia.

The vehicle to be furnished shall conform to all applicable Federal and Motor Vehicle Safety Standards and all equipment shall conform to Title 46.1, Chapter 4, and Article 9 of the Code of Virginia. Chassis to be a standard proven model of manufacturer's latest
current production and include all standard equipment as advertised with additional optional equipment as outlined above. All components, unless otherwise required by these specifications, shall be the standard or optional equipment specifically advertised and
installed by the manufacturer including any additional warranties.

Prior to delivery the vendor must perform new vehicle service preparation. The vehicle shall be in acceptable condition upon delivery and will be accepted only by an authorized person designated by the agency. Delivery shall be during normal business hours, i.e.
8 AM 5 PM, Monday through Friday. Payment will not be initiated until the agency is assured that the vehicle has been delivered in an acceptable condition and everything is working properly.

ZX5+ 40 Foot Battery Electric Bus











P roterra Operating Company, Inc.
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Proterra Proprietary and Confidential 

Schedule 1
Account Name Bus 

Qty
Plant 

Location
Projected 

Completion Date 
(First Bus)

Percentage 
Complete

Model 

District Department 
of Transportation 

(DDOT) 

7 GVL 4/13/2022 14% Proterra 
ZX5

Prince George’s 
County

6 GVL 5/26/2022 50% Proterra 
ZX5

Miami – Dade 
County Transit

75 GVL 06/02/2022 42% Proterra 
ZX5

John Wayne 
Airport Orange 

County 

2 LAX 8/31/2022 50% Proterra 
ZX5

Bridgeport 
Regional Transit 

3 LAX 09/27/2022 95% Proterra 
ZX5

City of San Luis 
Obispo

1 LAX 11/12/2022 50% Proterra 
ZX5

Spokane Transit 
Authority

10 LAX 11/17/2022 40% Proterra 
ZX5

Bloomington-
Normal Public 
Transit System 

5 GVL 11/19/2022 5% Proterra 
ZX5

Town of 
Breckenridge 

3 GVL 12/10/2022 0% Proterra 
ZX5

City of Tallahassee 
(StarMetro)

1 GVL 12/21/2022 0% Proterra 
ZX5

Delaware Transit 
Corporation (DTC) 

6 GVL 12/22/2022 0% Proterra 
ZX5

Rock Region Metro 4 LAX 12/28/2022 1% Proterra 
ZX5

Shreveport Area 
Transit System 

(SporTran) 

1 GVL 12/28/2022 0% Proterra 
ZX5

Central Florida 
Regional 

Transportation 
Authority (LYNX)

3 GVL 1/6/2023 0% Proterra 
ZX5

Broward County 
Transit Division 

(BCT) 

14 GVL 1/13/2023 0% Proterra 
ZX5

Roseville Transit 10 LAX 1/15/2023 0% Proterra 
ZX5



Proterra Proprietary and Confidential 

Port Authority of 
New York and New 

Jersey 

14 GVL 2/17/2023 0% Proterra 
ZX5

University of 
California – San 

Diego 

4 LAX 2/26/2023 0% Proterra 
ZX5

University of 
California – Irvine 

5 LAX 3/13/2023 0% Proterra 
ZX5

Capital 
Metropolitan 

Transportation 
Authority 

(CapMetro)

18 GVL 3/23/2023 0% Proterra 
ZX5

Santa Cruz 
Metropolitan 

Transit District 

5 LAX 4/2/2023 0% Proterra 
ZX5

PACE, the 
Suburban Bus 

Division of the RTA

11 GVL 5/19/2023 0% Proterra 
ZX5

BC Transit 5 GVL 7/6/2023 0% Proterra 
ZX5

Metropolitan 
Washington 

Airports Authority 
(MWAA) 

1 GVL 7/19/2023 0% Proterra 
ZX5

Standard Parking 
Plus 

5 GVL 7/21/2023 0% Proterra 
ZX5

Raleigh Durham 
Airport Authority 

2 GVL 8/4/2023 0% Proterra 
ZX5

Please note that the dates above are subject to change, and the available 
capacities of our manufacturing facilities fluctuate daily. The final facility 
location where the buses purchased from the VA State schedule bus will be 
determined during the contract phase.



Schedule Two 
City of Alexandria (DASH)

3000 Business Center Dr

Alexandria, VA 22314

Raymond Mui – Director of Planning & Scheduling 

raymond.mui@alexandriava.gov

(703) 746-5645 

Alexandria Transit Company (DASH) is a repeat customer for Proterra. Their first order was for 
a pilot program and consisted of three 40’ ZX5+ buses. These pilot buses were delivered in Q1 
2021. They later placed a second order for an additional four 40’ ZX5+ buses that were 
delivered in Q3 2021. DASH utilized the previous Virginia state contract to purchase all seven of 
their current Proterra buses. 

Hampton Roads Transit (HRT) 

509 East 18th St

Norfolk, VA 23510 

Michael Perez – Director of Rolling Stock 

mperez@hrtransit.org

(757) 222-6000

Hampton Roads Transit (HRT) currently has six Proterra 40’ Catalyst buses in service. These 
buses were purchased from the previous Virginia state schedule and were delivered in 
September 2020. HRT also purchased seven 125kW charging systems from Proterra to support 
the electrification of their fleet. 

Spokane Transit Authority 

701 W Riverside Ave

Spokane, WA 99201 

Angie Fitchner – Technical Project Specialist 

afitchner@spokanetransit.com

(509) 325-6000

Spokane Transit Authority currently has two Proterra 40’ ZX5+ buses in their fleet. These were 
purchased by the agency from the previous Virginia state purchasing schedule and saw 
customer acceptance in September 2021. 
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Attach torque-speed curve and efficiency maps







































Attach torque-speed curve and efficiency maps
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EXECUTIVE SUMMARY 

TEST HIGHLIGHTS 

The information in this report pertains only to this specific bus, as received from 
the manufacturer for testing. 

The Check-In section of the report provides a description of the bus and specifies 
its major components.  The following table gives the salient specifications. 

Manufacturer Proterra 
Model CAT40DP 
Chassis Make/Model Proterra / Catalyst 
Chassis Modified No 
Length 42 feet, 5 inches 
Fuel Battery Electric 
Service Life 12 Years / 500,000 miles 
Number of Seats (including 
driver)  39 or 33 and 2 wheelchairs 

Manufacturer-Designated 
Standing Passenger Capacity 38 

Gross Vehicle Weight used for 
testing 43,640 

Gross Vehicle Weight Rating 43,650 
 (Manufacturer Specified) 

Mileage at Delivery 2,330 
Test Start Date March 28, 2019 
Test Completion Date September 10, 2020* 

*Due to the COVID-19 pandemic, all bus testing activities were suspended during the
period of March 26, 2020 through July 16, 2020. 

The measured curb weight was 14,490 lb. for the front axle and 18,870 lb. for the 
rear axle.  These combined weights provided a total measured curb weight of 33,360 lb.  
There are 39 seats including the driver and free floor space for 49 standing passengers 
bringing the potential total passenger capacity to 88. However, a placard limits the 
maximum number of standing passengers to 29. Therefore, the gross load represents 
39 seated passengers and 29 standees for a total of 68 passengers. Gross load is 
calculated as 150 lb. x 68 = 10,200 lb.  At full declared capacity, the measured gross 
vehicle weight was 43,640 lb.  There is a potential to overload this bus with the available 
floor space for standing passengers. 

For the Performance and Energy Economy Tests, ballast weight equivalent of the 
roof mount battery packs was removed to represent the four-pack battery configuration 
per the Federal Transit Administration determination letter. Therefore, the seated load 
weight used was 36,960 lbs. for those tests.  

During the Structural Durability testing the bus experienced periodic instances of 
mileage loss by the odometer.  The issues appeared to be resolved after a software 
update.  Mileage accumulation was tracked secondarily on a hub-odometer to ensure 
accuracy. Late in the test, the bus developed an intermittent shifting problem in the rear 
axle. The manufacturer traced a contributor to the problem to be contamination in the air 
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line actuating the pneumatic shift valves. The manufacturer stated that the 
contamination was caused by a degradation of the grease used during the shifter 
mechanism assembly and the issue would be resolved in the production process. 

BUS TESTING BACKGROUND 

On August 1, 2016, FTA announced a final rule for bus testing for improving the 
process of ensuring the safety and reliability of new transit buses. The rule satisfies 
requirements in MAP-21 to establish minimum performance standards, a standardized 
scoring system, and a pass-fail threshold based on the score. 

FTA’s Bus Testing Program (often referred to as “Altoona Testing” due to the 
location of the main testing center) tests new transit bus models for: 

• Maintainability
• Reliability
• Safety
• Performance (including Braking Performance)
• Structural Integrity (including Structural Durability)
• Fuel Economy (Energy Efficiency and Range, for electric buses)
• Noise
• Emissions

Bus models that fail to meet one or more minimum performance standards will 
“fail” their test and thus be ineligible for purchase with FTA funds until the failures are 
resolved and validated through further testing. FTA will use this authority to make sure 
defects are corrected before a bus model can be acquired with FTA funding. 

In each application to FTA for the purchase or lease of any new bus model, or 
any bus model with a major change in configuration or components to be acquired or 
leased with funds obligated by the FTA, the recipient shall certify that it has received the 
appropriate full Bus Testing Report and any applicable partial testing report(s) before 
final acceptance of the first vehicle. In dealing with a bus manufacturer or dealer, the 
recipient shall be responsible for determining whether a vehicle to be acquired requires 
full testing or partial testing or has already satisfied the requirements of this part. A bus 
manufacturer or recipient may request guidance from FTA in making these 
determinations. 

The purpose of the testing is intended set a “Pass/Fail” standard and grade the 
performance of the buses in order to provide performance information to the transit 
authorities that can be used in their purchase or lease decisions. The intent of this 
report is to provide the grantee a relative measure of the performance of a particular 
model of transit bus against a standard of performance. The passing of this test should 
ensure a vehicle has a high probability of meeting its service life in the category it was 
tested.  

The data included in this test report and other applicable reports should be 
reviewed to choose the most suitable bus for a grantee’s operation. A higher scoring 
bus is not necessarily the best bus for a given application. For example, a bus with a 
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powerful engine may score well because of its performance and gradeability, but 
another bus with a smaller and more fuel-efficient engine could be a better choice for 
applications in mostly flat areas.  It is the responsibility of the grantee to ensure the 
proper test report or applicable partial report is in their possession and has been 
thoroughly reviewed. 

 The score sheet for the subject vehicle of this test report is provided below. This 
bus passed the Altoona test, with an aggregate score of 79.9  
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Note: The use of the scoring system is not mandatory for procurement.  It is only 
necessary that the bus being procured has received a passing score. 
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ABBREVIATIONS AND ACRONYMS 

ABS     -   anti-skid braking system
ABTC -   Altoona Bus Test Center
A/C -   air conditioner, or air conditioning
AC - alternating current
ADA -   American Disability Act
CDCTS -    chassis dynamometer test control system 
CVS - constant volume sampling
CW -   curb weight (bus weight including maximum fuel, oil, and coolant; but

     without passengers or driver) 
dB(A) -   decibels with reference to 0.0002 microbar as measured on the "A" scale
DC - direct current
DIR -   test director
DR - bus driver
EPA -   Environmental Protection Agency
GAWR – gross axle weight rating
GVL -   gross vehicle load (150 lb. for every designed passenger seating

     position, for the driver, and for each 1.5 sq ft of free floor space) 
GVW -   gross vehicle weight (curb weight plus gross vehicle load)
GVWR  -   gross vehicle weight rating  
HD-UDDS – Heavy Duty-Urban Dynamometer Driving Schedule 
LTI -   Larson Transportation Institute 
mpg -   miles per gallon
mph -   miles per hour
PM - Preventive maintenance
PSTT -   Penn State Test Track
rpm -   revolutions per minute
SAE -   Society of Automotive Engineers
SCF - Standard cubic foot
SCH -   test scheduler
SA - staff assistant
SLW -   seated load weight (curb weight plus 150 lb. for every designed passenger seating

 position and for the driver) 
TD - test driver
TECH -   test technician
TM - track manager
TP - test personnel
Wh - Watt hour
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TEST BUS CHECK-IN 

I. OBJECTIVE

The objective of this task is to log in the test bus, assign a bus number, complete 
the vehicle data form, and perform a safety check. 

II. TEST DESCRIPTION

The test consisted of assigning a bus test number to the bus, cleaning the bus, 
completing the vehicle data form, obtaining any special information and tools from the 
manufacturer, determining a testing schedule, performing an initial safety check, and 
performing the manufacturer's recommended preventive maintenance.  The bus 
manufacturer certified that the bus meets all Federal regulations. 

III. DISCUSSION

The check-in procedure is used to identify in detail the major components and 
configuration of the bus. 

The test bus consisted of a Proterra CAT40DP bus model.  The bus has a front 
passenger door with a fold out Ricon ADA accessible ramp forward of the front axle, 
and a rear passenger door forward of the rear axle.  Power is provided by a battery 
electric, Proterra DuoPower Control System and a pair of Parker GVM310-125 traction 
motors. 

The measured curb weight was 14,490 lb. for the front axle and 18,870 lb. for the 
rear axle.  These combined weights provided a total measured curb weight of 33,360 lb.  
There are 39 seats including the driver and free floor space for 49 standing passengers 
bringing the potential total passenger capacity to 88. However, a placard limits the 
maximum number of standing passengers to 29. Therefore, the gross load represents 
39 seated passengers and 29 standees for a total of 68 passengers. Gross load is 
calculated as 150 lb. x 68 = 10,200 lb.  At full declared capacity, the measured gross 
vehicle weight was 43,640 lb.  There is a potential to overload this bus with the available 
floor space for standing passengers. 
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VEHICLE DATA FORM 
Page 1 of 7 

Bus Number: 1906 Date of Check-In: 03/28/19 

Bus Manufacturer: Proterra Vehicle Identification 
Number (VIN): 1M9TH16J0JS816351 

Model Number: CAT40DP Chassis Mfr./Mod. #: Proterra / Catalyst 

Personnel: T.S., E.D., E.L. & S.R. Starting Odometer Reading: 2330 

WEIGHT: 

Individual Wheel Reactions: 

Weights 
(lb.) 

Front Axle Middle Axle Rear Axle 

Curb Street Curb Street Curb Street 

CW 7,230 7,260 N/A N/A 9,370 9,500 

SLW 8,450 8,410 N/A N/A 10,950 11,740 

GVW 9,050 9,010 N/A N/A 12,550 13,030 

Total Weight Details: 

Weight (lb.) CW SLW GVW GAWR 

Front Axle 14,490 16,860 18,060 18,078 

Middle Axle N/A N/A N/A N/A 

Rear Axle 18,870 22,690 25,580 28,660 

Total 33,360 39,550 43,640 
Manufacturer 

Specified 
GVWR: 43,650 

Dimensions: 

Length (ft/in) 42/5 (+ 5 ½“ for bike rack mount brackets) 

Width (in) 102 

Height (in) 126 ¾ 

Front Overhang (in) 102 ¼ 

Rear Overhang (in) 110 ½ 

Wheelbase (in) 296 ¼ 

Wheel Track (in) Front: 86.1 

Middle: N/A 

Rear: 76.2 
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VEHICLE DATA FORM 
Page 2 of 7 

CLEARANCES: 

Lowest Point Outside Front Axle Location: skid plate        Clearance(in): 6.3 

Lowest Point Outside Rear Axle Location: door   Clearance(in): 9.0 

Lowest Point between Axles Location: frame       Clearance(in): 8.7 

Ground Clearance at the center (in) 8.7 

Front Approach Angle (deg)* 8.5 

Rear Approach Angle (deg)* 9.2 

Ramp Clearance Angle (deg) 3.3 

Aisle Width (in) Front: 24  Rear: 22.2 

Inside Standing Height at Center 
Aisle (in) 

Front: 90.7     Rear: 73.9 

*measurements used to calculate approach and departure angles are taken from the centerline of the
axles.
BODY DETAILS:

Body Structural Type Monocoque 

  Frame Material Composite / Laminate Construction 

  Body Material Composite / Laminate Construction 

  Floor Material Composite / Laminate Construction 

  Roof Material Composite / Laminate Construction 

Windows Type Fixed Movable

  Window Mfg./Model No. Arow / AS3 DOT 411 

Number of Doors   1    Front  1  Rear      

  Mfr. / Model No. Front: Ventura / IGE 1100         Rear: Ventura / PSE 1250 

  Dimension of Each Door (in) Front: 75.3 x 33.8 Rear: 76.9 x 43.3 

Passenger Seat Type Cantilever
(Front)

Pedestal
(Rear)

Other

Driver Seat Type Air Spring Other
(explain)

  Mfr. / Model No. Recaro / Ergo Metro (AM80) 

Number of Seats (including Driver)  39 or 33 & 2 wheelchair positions 

Bus Number: 1906 Date: 03/28/19 
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VEHICLE DATA FORM 
Page 3 of 7 

Bus Number: 1906 Date: 03/28/19 

BODY DETAILS (Contd.) 

Free Floor Space (ft2) 76.4 

Height of Each Step at Normal 
Position (in) 

Front    1. 15.2 2. N/A 3. N/A 4. N/A

Middle  1.  N/A  2. N/A 3. N/A 4. N/A

Rear     1. 17.2 2. N/A 3. N/A 4. N/A

Step Elevation Change - Kneeling (in) Front: 2.1        Rear: 0.4 

ENGINE 

Type C.I. Alternate Fuel

S.I. Other (Battery Electric)

Air Compressor Mfr. / Model No. Hydrovane / 0009-0010-07 

Maximum Capacity (ft3 / min) 8.96 

Starter Type – N/A Electrical Pneumatic Other
(explain)

 Starter Mfr. / Model No. N/A 

BATTERY SYSTEM 

Maximum Rated Capacity (kWh) 440 

Usable Capacity (kWh) 391 

Nominal Voltage (Vdc) 326 

PROPULSION CONTROL SYSTEM (Rear Axle) 
Propulsion Control System 
Mfr. / Model No. Proterra / DuoPower Control System 

Traction Motor - Mfr. / Model No. Parker / GVM310-125 
Traction Motor  
Power rating (kW) 190 kW per motor / 2 motors within DuoPower Axle 

OTHERS 

DCDC Converter Mfr. / Model No. TDI Power / T100103677-LF 

HV Distribution Box   Mfr. / Model No. Proterra / 034640 

PTC Mfr./ Model No. ThermaTech / 074020004 
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VEHICLE DATA FORM 
Page 4 of 7 

Bus Number: 1906 Date: 03/28/19 

SUSPENSION 

Number of Axles 2 

Front Axle Type Independent Beam Axle

  Mfr. / Model No. ZF / RL75EC 

Axle Ratio (if driven) N/A 

  Suspension Type Air Spring Other
(explain)

No. of Shock Absorbers 2 

  Mfr. / Model No. Sachs / 481700004723 (Start of Test) 
Replaced with: Koni / 5414 (June 13, 2019) 

Middle Axle Type Independent Beam Axle

  Mfr. / Model No. N/A 

  Axle Ratio (if driven) N/A 

  Suspension Type Air Spring Other
(explain)

No. of Shock Absorbers N/A 

  Mfr. / Model No. N/A 

Rear Axle Type Independent Beam Axle

 Mfr. / Model No. Proterra / DuoPower 

  Axle Ratio (if driven) 3.31:1 

 Suspension Type Air Spring Other
(explain)

No. of Shock Absorbers 4 

  Mfr. / Model No. Sachs / 47 1700 006 149 (Start of Test) 
Replaced with: Koni / 5415 (June 13, 2019) 
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VEHICLE DATA FORM 
Page 5 of 7 

Bus Number: 1906 Date: 03/28/19 

WHEELS & TIRES 

Front Wheel Mfr./ Model No. Alcoa / LVLone 22.5 x 9.00-176 

Tire Mfr./ Model No. Michelin / XIncity 315/80R22.5 

Rear Wheel Mfr./ Model No. Alcoa / LVLone 22.5 x 9.00-176 

Tire Mfr./ Model No. Michelin / XIncity 315/80R22.5 

BRAKES 

Front Axle Brakes Type Cam Disc Other (explain)

  Mfr. / Model No. Knorr / SN7 

Middle Axle Brakes Type    Cam Disc Other

  Mfr. / Model No. N/A 

Rear Axle Brakes Type Cam Disc Other (explain)

  Mfr. / Model No. Knorr / SB7 

HVAC 

Heating System Type Air Water Other

  Capacity (Btu/hr.) 54,594 

  Mfr. / Model No. Eberspaecher / AC136 model 88-50-26-00755-00 

Air Conditioner Yes No

  Location Roof 

  Capacity (Btu/hr.) 102,363 

  A/C Compressor Mfr. / Model No. Eberspaecher / HGX34e / 380-4SA (Boch / GEA compressor) 

STEERING 

Steering Gear Box Type Hydraulic gear 

Mfr. / Model No. Ross / TRW model TAS85 

Steering Wheel Diameter 19.9 

Number of turns (lock to lock) 4 ½ 

Control Type Electric Hydraulic Other (explain)
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VEHICLE DATA FORM 
Page 6 of 7 

Bus Number: 1906 Date: 03/28/19 

OTHERS 

Wheelchair Ramps   Location: Front Type: Fold out 

Wheelchair Lifts    Location: N/A Type: N/A 

  Mfr. / Model No. Ricon / RISSR-OC27301B00 

Emergency Exit Location:    Window 
   Door 
   Roof hatch 

Number:   4 
 2 
 2 

CAPACITIES 

Fuel Tank Capacity N/A 

Engine Crankcase Capacity N/A 

Transmission Capacity 
4.5 L per Transmission / 2 Transmissions within DuoPower 
axle 

Differential Capacity 2.8 L per wheel end / 2 wheel ends within DuoPower axle 

Cooling System Capacity 
Battery Thermal Loop: 12.8 g  
Power Electronics Thermal Loop: 11.8 g 

Power Steering Fluid Capacity 11 quarts 
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VEHICLE DATA FORM 
Page 7 of 7 

Bus Number: 1906 Date: 03/28/19 

List all spare parts, tools and manuals delivered with the bus. 

Part Number Description Qty. 

None noted. 
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COMPONENT/SUBSYSTEM INSPECTION FORM 
Page 1 of 1 

Bus Number: 1906 Date: 03/28/19 

Subsystem Checked Initials Comments 

Air Conditioning Heating 
and Ventilation 

E.D. None noted. 

Body and Sheet Metal  E.D. None noted. 

Frame  E.D. None noted. 

Steering  E.D. None noted. 

Suspension  E.D. None noted. 

Interior/Seating  E.D. None noted. 

Axles  E.D. None noted. 

Brakes  E.D. None noted. 

Tires/Wheels  E.D. None noted. 

Exhaust N/A E.D. None noted. 

Fuel System  E.D. Battery Electric 

Power Plant  E.D. Battery Electric 

Accessories  E.D. None noted. 

ADA Accessible Lift 
System 

N/A E.D. None noted. 

ADA Accessible Ramp 
System 

 E.D. None noted. 

Interior Fasteners  E.D. None noted. 

Batteries  E.D. None noted. 
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CHECK - IN

PROTERRA 
CAT40DP 
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CHECK - IN CONT.

PROTERRA 
CAT40DP 



1906 Page 20 of 125 

CHECK - IN CONT. 

OPERATOR’S AREA 

INTERIOR FROM FRONT 
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CHECK - IN CONT. 

VIN TAG 

PLACARD SHOWING MAXIMUM STANDEES 
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CHECK - IN CONT. 

REAR COMPARTMENT 
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1.  MAINTAINABILITY 
 
 1.1 ACCESSIBILITY OF COMPONENTS AND SUBSYSTEMS 
 
 1.1-I.  TEST OBJECTIVE 
 

The objective of this test is to check the accessibility of components and 
subsystems. 
 
 1.1-II.  TEST DESCRIPTION 
 

Accessibility of components and subsystems was checked, and where 
accessibility was restricted the subsystem was noted along with the reason for the 
restriction.   
 
 1.1-III.  DISCUSSION 
 

Accessibility, in general, was adequate.  Components covered in Section 1.3 
(repair and/or replacement of selected subsystems), along with all other components 
encountered during testing, were found to be readily accessible and no restrictions were 
noted, with the exception of the windshield wiper motor.  Both dash panels inside the 
bus needed to be removed to access this component.        
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ACCESSIBILITY DATA FORM 
Page 1 of 2 

Bus Number: 1906 Date: 08/20/2020 

Component  Checked Comments 

ENGINE: 

  Oil Dipstick N/A N/A 

  Oil Filler Hole N/A N/A 

  Oil Drain Plug N/A N/A 

  Oil Filter N/A N/A 

  Fuel Filter N/A N/A 

  Air Filter N/A N/A 

  Belts N/A N/A 

  Coolant Level  Drive Motors 

  Coolant Filler Hole  Drive Motors 

  Coolant Drain  Drive Motors 

  Spark / Glow Plugs N/A N/A 

  Alternator N/A N/A 

  Diagnostic Interface Connector  None noted. 

TRANSMISSION: 

  Fluid Dipstick N/A N/A 

  Filler Hole N/A N/A 

 Drain Plug N/A N/A 

SUSPENSION: 

  Bushings  None noted. 

  Shock Absorbers  None noted. 

  Air Springs  None noted. 

  Leveling Valves  None noted. 

  Grease Fittings  None noted. 
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ACCESSIBILITY DATA FORM 
Page 2 of 2 

Bus Number: 1906 Date: 08/20/2020 

Component  Checked Comments 

HVAC: 

  A/C Compressor  None noted. 

  Filters  None noted. 

  Fans  None noted. 

ELECTRICAL SYSTEM: 

  Fuses  None noted. 

  Batteries  None noted. 

  Voltage regulator  None noted. 

  Voltage Converters  None noted. 

  Lighting  None noted. 

MISCELLANEOUS: 

  Brakes  None noted. 

  ADA Accessible Lifts/Ramps  None noted. 

  Instruments  None noted. 

  Axles  None noted. 

  Exhaust N/A N/A 

  Fuel System N/A Battery Electric 

OTHERS: 

Wiper Motor  
Both dash pieces need to be 

removed to access motor 
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1.1 ACCESSIBILITY OF COMPONENTS AND SUBSYSTEMS 

DASH PIECES REMOVED TO ACCESS WIPER MOTOR 
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1.2 SERVICING, PREVENTIVE MAINTENANCE, AND 

 REPAIR AND MAINTENANCE DURING TESTING 
 
 
 1.2-I.  TEST OBJECTIVE 
 

The objective of this test is to collect maintenance data about the servicing, 
preventive maintenance, and repair. 
 
 1.2.-II.  TEST DESCRIPTION 
 

The test was conducted by operating the bus and collecting the following data on 
work order forms and a driver log. 

 
1.  Scheduled Maintenance 

a.  Bus number 
b.  Date 
c.  Mileage 
d.  Results of scheduled inspections 
e.   Description of malfunction (if any) 
f.  Repair action and parts used (if any) 
g.  Man-hours required 

 
 

2.  Unscheduled Maintenance 
a.  Bus number 
b.  Date 
c.  Mileage 
d.  Description of malfunction 
e.  Place and time of malfunction (e.g., in service or undergoing inspection) 
f.   Repair action and parts used 
g.  Man-hours required 

 
 

The bus was operated in accelerated durability service.  While typical items are 
given below, the specific service schedule was that specified by the manufacturer. 
 

A.  Service  
1.  Fueling 
2.  Consumable checks 
3.  Interior cleaning 

 
B.  Preventive Maintenance  

1.  Brake adjustments 
2.  Lubrication 
3.  3,000 mi (or manufacturer recommended) inspection 
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4. Oil and filter change inspection
5. Major inspection
6. Tune-up

C. Periodic Repairs
1. Brake reline*
2. Transmission change
3. Engine change*
4. Windshield wiper motor change
5. Stoplight bulb change*
6. Towing operations
7. Hoisting operations

*These items are attended to if found necessary, while the others in the list are
removed/replaced/tested for all buses undergoing a full test. 

1.2-III.  DISCUSSION 

Servicing and preventive maintenance were performed at manufacturer-specified 
intervals.  The following Scheduled Maintenance Form lists the mileage, items serviced, 
the service interval, and amount of time required to perform the maintenance.  

The Unscheduled Maintenance List along with related photographs is included in 
Section 5.7, Structural Durability.  This list supplies information related to failures that 
occurred during the durability portion of testing.  The Unscheduled Maintenance List 
includes the date and mileage at which the malfunction was detected, a description of 
the malfunction and repair, and the time required to perform the repair.  
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1.3 REPLACEMENT AND/OR REPAIR OF 
SELECTED SUBSYSTEMS 

1.3-I.  TEST OBJECTIVE 

The objective of this test is to establish the time required to replace and/or 
repair selected subsystems. 

1.3-II.  TEST DESCRIPTION 

The test involved components that may be expected to fail or require 
replacement during the service life of the bus.  In addition, any component that 
failed during testing of the bus was added to this list.  Components to be 
included are: 

1. Transmission
2. Alternator
3. Starter
4. Batteries
5. Windshield wiper motor

1.3-III.  DISCUSSION 

At the end of the test, the items on the list were removed and replaced.  
The DuoPower axle assembly took 4.00 labor-hours (2 persons @ 2.00 hrs.) to 
remove and replace.  The time required for repair/replacement of the other four 
components is given on the following Repair and/or Replacement Form. 

REPLACEMENT AND/OR REPAIR FORM 

Subsystem Replacement Time 

DuoPower Axle 4.00 labor hours 

Wiper Motor 2.00 labor hours 

DC-DC Converter 1.00 labor hours 

ESS Battery Pack (Streetside) 2.00 labor hours 

Batteries (12 volt) 1.00 labor hours 

During removal and replacement of the windshield wiper motor, it is noted that the 
dash of the bus had to be removed to access the motor.   

During the test, additional components were removed for repair or replacement 
and the details are available in Section 5.7 in Unscheduled Maintenance.   
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1.3 REPLACEMENT AND/OR REPAIR OF
SELECTED SUBSYSTEMS

DUOPOWER AXLE REMOVAL AND REPLACEMENT
(4.00 LABOR HOURS)

WIPER MOTOR REMOVAL AND REPLACEMENT
(2.00 LABOR HOURS)
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1.3 REPLACEMENT AND/OR REPAIR OF 
SELECTED SUBSYSTEMS CONT. 

DC-DC CONVERTER REMOVAL AND REPLACEMENT
(1.00 LABOR HOURS) 

HIGH VOLTAGE ESS BATTERY PACK REMOVAL AND 
REPLACEMENT  (2.00 LABOR HOURS) 
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2. RELIABILITY - DOCUMENTATION OF BREAKDOWN
AND REPAIR TIMES DURING TESTING 

2-I.  TEST OBJECTIVE

The objective of this test is to document unscheduled breakdowns, repairs, down 
time, and repair time that occur during testing. 

2-II.  TEST DESCRIPTION

Using the driver log and unscheduled work order forms, all significant 
breakdowns, repairs, labor-hours to repair, and hours out of service were recorded on 
the Reliability Data Form. 

CLASS OF FAILURES 

Classes of failures are described below: 

(a) Class 1:  Physical Safety.  A failure that could lead directly to
Injury, a crash and/or significant physical damage.

(b) Class 2:  Road Call.  A failure resulting in an en-route interruption
of revenue service.  Service is discontinued until the bus is replaced
or repaired at the point of failure.

(c) Class 3:  Bus Change.  A failure that requires removal of the bus from
service during its assignments.  The bus is operable to a rendezvous
point with a replacement bus.

(d) Class 4:  Bad Order.  A failure that does not require removal of
the bus from service during its assignments but does degrade coach
operation.  The failure shall be reported by driver, inspector, or
hostler.

2-III.  DISCUSSION

A listing of breakdowns and unscheduled repairs was accumulated during the 
Structural Durability Test.  The following Reliability Data Form lists all unscheduled 
repairs under classes as defined above.   

The classification of repairs according to subsystem is intended to emphasize 
those systems which had persistent minor or more serious problems. There was a total 
of 80 failures throughout various subsystems. There was one Class One failure that 
affected the ADA Ramp.  There were six Class Two failures, 67 Class Three failures 
and six Class Four failures. These failures are available for review in the Unscheduled 
Maintenance List, located in Section 5.7 Structural Durability. 

This bus passed the Structural and Powertrain Durability sections of the test. 
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3.1 SAFETY - A DOUBLE-LANE CHANGE 
(OBSTACLE AVOIDANCE) 

3.1-I.  TEST OBJECTIVE 

The objective of this test is to determine handling and stability of the bus by 
measuring speed through a double lane change test. 

3.1-II.  TEST DESCRIPTION 

The Safety Test consisted of an obstacle avoidance maneuver to evaluate the 
handling and stability of the bus. The test was conducted at the LTI test track on the 
vehicle dynamics pad. The bus was driven through a double-lane change course at 
increasing speeds until the test was determined to be unsafe or a speed of 45 mph is 
reached. The test is determined unsafe if vehicle handling becomes unstable or if any of 
the tires lose contact with the pavement. 

The layout of the test course was defined by placing pylons along painted 
guidelines that delineated the course. The guidelines marked off two 12-foot center-to-
center lanes. Each lane had two 100 foot long gates with a spacing distance of 100 feet 
between them. The bus entered the test course in one lane, crossed over to the other 
lane within the 100 foot gate, traveled for 100 feet, and then returned back into the 
original lane within the next 100 foot gate. This maneuver was repeated from 20 mph 
with speed increasing in increments of 5 mph. The test was performed starting from 
both the right and left lanes.  

A test run is considered valid if the bus is able to perform the maneuver at a 
constant speed without deviating from the test course or striking pylons. If the bus is not 
able to successfully complete the maneuver due to vehicle instability, the test will be 
terminated. The highest speed at which the maneuver can be successfully performed 
up to a maximum speed of 45 mph is recorded on the Safety Data Form. 

3.1-III.  DISCUSSION 

The double-lane change was performed in both right-hand and left-hand 
directions.  The bus was able to safely negotiate the test course in both the right-hand 
and left-hand directions up to the maximum test speed of 45 mph, and therefore, 
passed this portion of the test. 
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Figure 3.1. Double lane change test course 
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SAFETY DATA FORM 
Page 1 of 1 

Bus Number: 1906 Date: 08/30/19 

Personnel: E.D., E.L., S.R. & J.S. 

Temperature (°F): 73 Humidity (%): 65 

Wind Direction: SW Wind Speed (mph): Steady at 3, gusts to 10 

Barometric Pressure (inHg): 30.06 

SAFETY TEST:  DOUBLE LANE CHANGE 

Maximum safe speed tested for double-lane change to left 45 mph 

Maximum safe speed tested for double-lane change to right 45 mph 

Comments of the position of the bus during the lane change: 

The bus maintained a safe profile through all portions of testing. 

Comments of the tire/ground contact patch: 

The bus maintained the tire/ground patch throughout the test. 
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3.1 SAFETY

RIGHT - HAND APPROACH

LEFT - HAND APPROACH 



1906 Page 43 of 125 

3.2 Safety - Braking 

3.2 I.    TEST OBJECTIVE 

The objective of this test is to provide, for comparison purposes, braking 
performance data on transit buses produced by different manufacturers. 

3.2 II.    TEST DESCRIPTION 

The testing was conducted at the LTI Test Track skid pad area. Brake tests were 
conducted after completion of the GVW portion of the vehicle durability test. At this point 
in testing the brakes have been subjected to a large number of braking snubs and will 
be considered well burnished. For buses that have not completed Durability Testing, the 
brakes will be burnished according to the test procedure. Testing was performed when 
the bus was fully loaded at its GVW. All tires on each bus were representative of the 
tires on the production model vehicle and inflated to the bus manufacturer’s specified 
pressures.  

The brake testing procedure is comprised of three phases: 

1. Stopping distance tests

i. Dry surface (high-friction, Skid Number within the range of 70-76)
ii. Wet surface (low-friction, Skid Number within the range of 30-36)

2. Stability tests
3. Parking brake test

3.2-III.  DISCUSSION 

    The results of the Stopping Distance phase of the Brake Test are available in 
table 3.2-2. There was no deviation from the test lane during the performance of the 
Stopping Distance phase. The bus passed this portion of the test. 

    During the Stability phase of Brake Testing the test bus experienced no deviation 
from the test lane during both approaches to the Split Friction Road surface.   

    The Parking Brake phase was completed with the test bus maintaining the parked 
position for the full five-minute period with no slip or roll observed in both the uphill and 
downhill positions.  

This bus passed all three phases of the Safety –Braking Test. 
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Table 3.2-1. Braking Test Data Forms 

Page 1 of 3 
 
Bus Number: 1906 

 
Date: 04/29/19 

 
Personnel: S.R., T.S. & E.D. 
 
Amb. Temperature (oF): 56 

 
Wind Speed (mph): 9 

 
Wind Direction: SE 

 
Pavement Temp (°F) Start:79   End: 86 

 
 

 
TIRE INFLATION PRESSURE (psi): 

 
Tire Type: Front and Rear: Michelin X Incity  
 
 

 
Left Tire(s) 

 
Right Tire(s) 

 
Front 

 
130 

 
130 

 
 

 
 Inner 

 
 Outer 

 
 Inner 

 
 Outer 

Middle 
 

N/A 
 

N/A 
 

N/A 
 

N/A 
 
Rear 

 
130 

 
130 

 
130 

 
130 

 
 

 
AXLE LOADS (lb.) 

 
 
 

 
Left 

 
Right 

 
Front 9,010 9,050 

Middle N/A N/A 
 
Rear 13,030 12,550 
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Table 3.2-2.  Stopping Distance Test Results Form 
(longest stopping distance in each test condition in bold) 

 
 

Stopping Distance (ft) 
 

Vehicle 
Direction 

 
CW 

 
CW 

 
CCW 

 
CCW 

 
 

Speed (mph) Stop 1  Stop 2 Stop 3 Stop 4 Average 
 

20 (dry) 29.22 26.40 29.88 28.20 28.42 
 

30 (dry) 60.94 60.64 57.59 53.85 58.25 
 

40 (dry) 101.84 112.86 104.14 102.33 105.29 
 

45 (dry) 145.07 148.94 133.10 130.05 139.29 
 

20 (wet) 28.33 27.28 33.65 27.84 29.27 
 
 
 
 
 

Table 3.2-3.  Stability Test Results Form 
 

 
Stability Test Results (Split Friction Road surface) 

 
Vehicle 

Direction 

 
 

Attempt 

 
Did test bus stay in 12’ 

lane?    (Yes/No) Comments 
 

Driver side on 
high friction 

 
1 Yes None noted. 

 
2 Yes None noted. 

 
Driver side on 

low friction 

 
1 Yes None noted. 

 
2 Yes None noted. 
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Table 3.2-4. Parking Brake Test Form 

PARKING BRAKE (GVW) – GRADE HOLDING 

Vehicle 
Direction Attempt 

Hold 
Time (min) 

Slide 
(in) 

Roll 
(in) 

Did 
Hold 

No 
Hold 

Front up 
1 5:00 0 0  

2 N/A N/A N/A N/A N/A 

3 N/A N/A N/A N/A N/A 

Front 
down 

1 5:00 0 0  

2 N/A N/A N/A N/A N/A 

3 N/A N/A N/A N/A N/A 

Table 3.2-5.  Record of All Braking System Faults/Repairs. 

Date Fault/Repair Description 

04/29/19 None noted. None noted. 



1906 Page 47 of 125

3.2 Safety - Bus Braking 

PARKING BRAKE TEST
PARKING BRAKE HELD FOR 5 MINUTES IN
BOTH 20% UP AND 20% DOWN POSITIONS



1906  Page 48 of 125 
 

 
 
 

 
4.  PERFORMANCE - AN ACCELERATION, GRADEABILITY, 

AND TOP SPEED TEST 
 
 
  
 4-I.  TEST OBJECTIVE 
 

The objective of this test is to determine the acceleration, gradeability, and top 
speed capabilities of the bus. 
 
 4-II.  TEST DESCRIPTION 
 
     In this test, the bus was operated at SLW on a chassis dynamometer.  The 
procedure dictates that the test bus be accelerated to a maximum “power-
limited”/”governed” or maximum “safe” speed not exceeding 80 mph. The maximum 
power-limited/governed speed, if applicable, is the top speed as limited by the engine 
control system.  The maximum safe speed is defined as the maximum speed that the 
dynamometer, the tires or other bus components are limited to. The test vehicle speed 
was measured using a speed encoder built in the chassis dynamometer.  The time 
intervals between 10 mph increments were recorded using a Data Acquisitions System.  
Time-speed data and the top speed attained were recorded on the Performance Data 
Form.  The recorded data was used to generate a percent grade versus speed table 
and a speed versus time curve. All the above are available in the following pages. 
 
 4-III.  DISCUSSION  
 

This test consisted of three runs from standstill to full throttle on the chassis 
dynamometer.  Speed versus time data was obtained for each run and results are 
averaged to minimize test variability.  The test was performed up to a maximum safe 
speed of 64.2 mph.  The calculated gradeability results are attached. The average time 
to reach 30 mph was 4.2 seconds. The maximum gradeablity at 10 mph was 45.3% and 
at 40 mph was 10.4%. This bus passed this section of the test. 
 

For the Performance test, ballast weight equivalent of the roof mount battery 
packs was removed to represent the four-pack battery configuration per the Federal 
Transit Administration determination letter. Therefore, the seated load weight used was 
36,960 lbs. for this Performance tests.  
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PERFORMANCE DATA FORM 
Page 1 of 1 

Bus Number: 1906 Date: 09/10/2020 

Personnel:  J.S. & S.I. 

Temperature (°F): 75.7 Humidity (%): 85 

Barometric Pressure (inHg):  29.0 

INITIALS: 

Air Conditioning - OFF Checked J.S. 

Ventilation fans - ON HIGH N/A N/A 

Heater pump motor - OFF N/A N/A 

Defroster - OFF Checked J.S. 

Exterior and interior lights - ON Checked J.S. 

Windows and doors - CLOSED Checked J.S. 

ACCELERATION, GRADEABILITY, TOP SPEED 

Recorded Interval Times 

Speed Run 1 Run 2 Run 3 

10 mph 1.9 0.9 2.2 

20 mph 2.7 1.7 3.1 

30 mph 4.3 3.3 4.7 

40 mph 9.4 8.4 7.7 

50 mph 15.9 15.0 16.2 

60 mph 25.9 25.0 26.4 

70 mph N/A N/A N/A 

Maximum Speed (mph): 64.2 (maximum governed speed reached) 
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PERFORMANCE SUMMARY SHEET 

Bus Number: 1906 Date: 09/10/2020 

Personnel:  J.S. & S.I. 

Test Conditions: 

Temperature (°F): 75.7 Humidity (%): 85 

Barometric Pressure (inHg):  29.0 

Test Results: 

Vehicle Speed 
(MPH) 

Time 
(SEC) 

Acceleration 
(FT/SEC^2) 

Max. Grade (%) 

1.0 0.6 7.57 23.5 

5.0 1.1 11.57 35.9 

10.0 1.7 14.60 45.3 

15.0 2.1 15.17 47.1 

20.0 2.6 13.61 42.3 

25.0 3.2 9.92 30.8 

30.0 4.2 5.09 15.8 

35.0 7.2 2.86 8.9 

40.0 9.2 3.35 10.4 

45.0 12.1 2.18 6.8 

50.0 15.8 1.79 5.6 

55.0 20.3 1.44 4.5 

60.0 26.0 1.14 3.4 

64.2 35.5 Maximum Speed 
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5.2 STRUCTURAL STRENGTH AND DISTORTION 
TESTS - STRUCTURAL DISTORTION 

5.2-I.  TEST OBJECTIVE 

The objective of this test is to observe the operation of the bus subsystems when 
the bus is placed in a longitudinal twist simulating operation over a curb or through a 
pothole. 

5.2-II.  TEST DESCRIPTION 

With the bus loaded to GVW, each wheel of the bus was raised (one at a time) to 
simulate operation over a curb and the following were inspected: 

1. Body
2. Windows
3. Doors
4. Roof vents
5. Special seating
6. Undercarriage
7. Engine
8. Service doors
9. Escape hatches

10. Steering mechanism

Each wheel was then lowered (one at a time) to simulate operation through a pothole 
and the same items inspected. 

5.2-III.  DISCUSSION 

The test sequence was repeated ten times.  The first and last test is with all 
wheels level.  The other eight tests are with each wheel 6 inches higher and 6 inches 
lower than the other three wheels. 

All doors, windows, escape mechanisms, engine, steering and ADA accessible 
devices operated normally throughout the test.  The undercarriage and body indicated 
no deficiencies.  No water leakage was observed during the test.  The results of this test 
are indicated on the following data forms. This bus passed this section of the test. 
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DISTORTION TEST INSPECTION FORM 
(Note: Ten copies of this data sheet are required) 

Page 1 of 10 

Bus Number: 1906 Date: 04/15/19 

Personnel: S.R., T.S., E.D., E.L. & P.D. Temperature(°F): 50 

Wheel Position: (check one) 

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments 

Windows No Deficiencies. 

Front Doors No Deficiencies. 

Rear Doors No Deficiencies. 

Escape Mechanisms/ Roof Vents No Deficiencies. 

Engine No Deficiencies. 

ADA Accessible/ Special Seating No Deficiencies. 

Undercarriage No Deficiencies. 

Service Doors No Deficiencies. 

Body No Deficiencies. 

Windows/ Body Leakage No Deficiencies. 
Steering Mechanism No Deficiencies. 
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DISTORTION TEST INSPECTION FORM 
(Note: Ten copies of this data sheet are required) 

Page 2 of 10 

Bus Number: 1906 Date: 04/15/19 

Personnel: S.R., T.S., E.D., E.L. & P.D. Temperature(°F): 50 

Wheel Position: (check one) 

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments 

Windows No Deficiencies. 

Front Doors No Deficiencies. 

Rear Doors No Deficiencies. 

Escape Mechanisms/ Roof Vents No Deficiencies. 

Engine No Deficiencies. 

ADA Accessible/ Special Seating No Deficiencies. 

Undercarriage No Deficiencies. 

Service Doors No Deficiencies. 

Body No Deficiencies. 

Windows/ Body Leakage No Deficiencies. 
Steering Mechanism No Deficiencies. 
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DISTORTION TEST INSPECTION FORM 
(Note: Ten copies of this data sheet are required) 

Page 3 of 10 

Bus Number: 1906 Date: 04/15/19 

Personnel: S.R., T.S., E.D., E.L. & P.D. Temperature(°F): 50 

Wheel Position: (check one) 

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments 

Windows No Deficiencies. 

Front Doors No Deficiencies. 

Rear Doors No Deficiencies. 

Escape Mechanisms/ Roof Vents No Deficiencies. 

Engine No Deficiencies. 

ADA Accessible/ Special Seating No Deficiencies. 

Undercarriage No Deficiencies. 

Service Doors No Deficiencies. 

Body No Deficiencies. 

Windows/ Body Leakage No Deficiencies. 
Steering Mechanism No Deficiencies. 
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DISTORTION TEST INSPECTION FORM 

 (Note: Ten copies of this data sheet are required) 
Page 4 of 10 

 
Bus Number: 1906 

 
Date: 04/15/19 

 
Personnel: S.R., T.S., E.D., E.L. & P.D. 

 
Temperature(°F): 50 

 
 

 
Wheel Position: (check one) 
 
All wheels level 

 
 before 

 
 after 

 
Left front 

 
 6 in higher 

 
 6 in lower 

 
Right front 

 
 6 in higher 

 
 6 in lower 

 
Right rear 

 
 6 in higher 

 
 6 in lower 

 
Left rear 

 
 6 in higher 

 
 6 in lower 

 
Right center 

 
 6 in higher 

 
 6 in lower 

 
Left center 

 
 6 in higher 

 
 6 in lower 

 
 
 

 
 Comments 

 
Windows No Deficiencies. 
 
Front Doors No Deficiencies. 
 
Rear Doors No Deficiencies. 
 
Escape Mechanisms/ Roof Vents No Deficiencies. 
 
Engine No Deficiencies. 
 
ADA Accessible/ Special Seating     No Deficiencies. 
 
Undercarriage No Deficiencies. 
 
Service Doors No Deficiencies. 
 
Body No Deficiencies. 
 
Windows/ Body Leakage No Deficiencies. 
Steering Mechanism No Deficiencies. 
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DISTORTION TEST INSPECTION FORM 
(Note: Ten copies of this data sheet are required) 

Page 5 of 10 

Bus Number: 1906 Date: 04/15/19 

Personnel: S.R., T.S., E.D., E.L. & P.D. Temperature(°F): 50 

Wheel Position: (check one) 

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments 

Windows No Deficiencies. 

Front Doors No Deficiencies. 

Rear Doors No Deficiencies. 

Escape Mechanisms/ Roof Vents No Deficiencies. 

Engine No Deficiencies. 

ADA Accessible/ Special Seating No Deficiencies. 

Undercarriage No Deficiencies. 

Service Doors No Deficiencies. 

Body No Deficiencies. 

Windows/ Body Leakage No Deficiencies. 
Steering Mechanism No Deficiencies. 
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DISTORTION TEST INSPECTION FORM 

 (Note: Ten copies of this data sheet are required) 
Page 6 of 10 

 
Bus Number: 1906 

 
Date: 04/15/19 

 
Personnel: S.R., T.S., E.D., E.L. & P.D. 

 
Temperature(°F): 50 

 
 

 
Wheel Position: (check one) 
 
All wheels level 

 
 before 

 
 after 

 
Left front 

 
 6 in higher 

 
 6 in lower 

 
Right front 

 
 6 in higher 

 
 6 in lower 

 
Right rear 

 
 6 in higher 

 
 6 in lower 

 
Left rear 

 
 6 in higher 

 
 6 in lower 

 
Right center 

 
 6 in higher 

 
 6 in lower 

 
Left center 

 
 6 in higher 

 
 6 in lower 

 
 
 

 
 Comments 

 
Windows No Deficiencies. 
 
Front Doors No Deficiencies. 
 
Rear Doors No Deficiencies. 
 
Escape Mechanisms/ Roof Vents No Deficiencies. 
 
Engine No Deficiencies. 
 
ADA Accessible/ Special Seating     No Deficiencies. 
 
Undercarriage No Deficiencies. 
 
Service Doors No Deficiencies. 
 
Body No Deficiencies. 
 
Windows/ Body Leakage No Deficiencies. 
Steering Mechanism No Deficiencies. 
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DISTORTION TEST INSPECTION FORM 
(Note: Ten copies of this data sheet are required) 

Page 7 of 10 

Bus Number: 1906 Date: 04/15/19 

Personnel: S.R., T.S., E.D., E.L. & P.D. Temperature(°F): 50 

Wheel Position: (check one) 

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments 

Windows No Deficiencies. 

Front Doors No Deficiencies. 

Rear Doors No Deficiencies. 

Escape Mechanisms/ Roof Vents No Deficiencies. 

Engine No Deficiencies. 

ADA Accessible/ Special Seating No Deficiencies. 

Undercarriage No Deficiencies. 

Service Doors No Deficiencies. 

Body No Deficiencies. 

Windows/ Body Leakage No Deficiencies. 

Steering Mechanism No Deficiencies. 
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DISTORTION TEST INSPECTION FORM 
(Note: Ten copies of this data sheet are required) 

Page 8 of 10 

Bus Number: 1906 Date: 04/15/19 

Personnel: S.R., T.S., E.D., E.L. & P.D. Temperature(°F): 50 

Wheel Position: (check one) 

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments 

Windows No Deficiencies. 

Front Doors No Deficiencies. 

Rear Doors No Deficiencies. 

Escape Mechanisms/ Roof Vents No Deficiencies. 

Engine No Deficiencies. 

ADA Accessible/ Special Seating No Deficiencies. 

Undercarriage No Deficiencies. 

Service Doors No Deficiencies. 

Body No Deficiencies. 

Windows/ Body Leakage No Deficiencies. 
Steering Mechanism No Deficiencies. 
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DISTORTION TEST INSPECTION FORM 
(Note: Ten copies of this data sheet are required) 

Page 9 of 10 

Bus Number: 1906 Date: 04/15/19 

Personnel: S.R., T.S., E.D., E.L. & P.D. Temperature(°F): 50 

Wheel Position: (check one) 

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments 

Windows No Deficiencies. 

Front Doors No Deficiencies. 

Rear Doors No Deficiencies. 

Escape Mechanisms/ Roof Vents No Deficiencies. 

Engine No Deficiencies. 

ADA Accessible/ Special Seating No Deficiencies. 

Undercarriage No Deficiencies. 

Service Doors No Deficiencies. 

Body No Deficiencies. 

Windows/ Body Leakage No Deficiencies. 
Steering Mechanism No Deficiencies. 
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DISTORTION TEST INSPECTION FORM 
(Note: Ten copies of this data sheet are required) 

Page 10 of 10 

Bus Number: 1906 Date: 04/15/19 

Personnel: S.R., T.S., E.D., E.L. & P.D. Temperature(°F): 50 

Wheel Position: (check one) 

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments 

Windows No Deficiencies. 

Front Doors No Deficiencies. 

Rear Doors No Deficiencies. 

Escape Mechanisms/ Roof Vents No Deficiencies. 

Engine No Deficiencies. 

ADA Accessible/ Special Seating No Deficiencies. 

Undercarriage No Deficiencies. 

Service Doors No Deficiencies. 

Body No Deficiencies. 

Windows/ Body Leakage No Deficiencies. 

Steering Mechanism No Deficiencies. 
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5.2 STRUCTURAL DISTORTION TEST

RIGHT REAR WHEEL SIX INCHES HIGHER

LEFT FRONT WHEEL SIX INCHES LOWER 
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5.3 STRUCTURAL STRENGTH AND DISTORTION 
TESTS - STATIC TOWING TEST 

5.3-I.  TEST OBJECTIVE 

The objective of this test is to determine the characteristics of the bus towing 
mechanisms under static loading conditions. 

5.3-II.  TEST DESCRIPTION 

Utilizing a load-distributing yoke, a hydraulic cylinder was used to apply a static 
tension load equal to 1.2 times the bus curb weight.  The load was applied to both the 
front and rear, if applicable, towing fixtures at an angle of 20 degrees with the 
longitudinal axis of the bus, first to one side then the other in the horizontal plane, and 
then upward and downward in the vertical plane.  Any permanent deformation or 
damage to the tow eyes or adjoining structure was recorded. 

5.3-III.  DISCUSSION 

The load-distributing yoke was incorporated as the interface between the Static 
Tow apparatus and the test bus tow hook/eyes.  The test was performed to the full 
target test weight of 40,032 lb. (1.2 x 33,360 lb. CW).  No damage or deformation was 
observed during all four pulls of the test.         
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STATIC TOWING TEST DATA FORM 
Page 1 of 1 

Bus Number: 1906 Date: 08/14/2020 

Personnel: S.R., E.L. & P.D. Temperature (°F): 84 

Inspect right front tow eye and adjoining structure. 

Comments: No damage or deformation. 

Check the torque of all bolts attaching tow eye and surrounding structure. 

Comments: None noted. 

Inspect left front tow eye and adjoining structure. 

Comments: No damage or deformation. 

Check the torque of all bolts attaching tow eye and surrounding structure. 

Comments: None noted. 

Inspect right rear tow eye and adjoining structure. 

Comments: N/A 

Check the torque of all bolts attaching tow eye and surrounding structure. 

Comments: N/A 

Inspect left rear tow eye and adjoining structure. 

Comments: N/A 

Check the torque of all bolts attaching tow eye and surrounding structure. 

Comments: N/A 

General comments of any other structure deformation or failure: 
Per manufacturer’s recommendation no rear pull was performed. 
No damage, deformation or failure noted at any point during each of the four, front 
pulls. 
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5.3 STATIC TOWING TEST 

20  UPWARD PULL 

20  DOWNWARD PULL 
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 5.4 STRUCTURAL STRENGTH AND DISTORTION TESTS - 
 DYNAMIC TOWING TEST 
 
 
 5.4-I.  TEST OBJECTIVE 
 

The objective of this test is to verify the integrity of the towing fixtures and 
determine the feasibility of towing the bus under manufacturer specified procedures. 
 
 
 5.4-II.  TEST DESCRIPTION 
 

This test required the bus to be towed at curb weight using the specified 
equipment and instructions provided by the manufacturer and a heavy-duty wrecker.  
The bus was towed for 5 miles at a speed of 20 mph for each recommended towing 
configuration.  After releasing the bus from the wrecker, the bus was visually inspected 
for any structural damage or permanent deformation.  All doors, windows and 
passenger escape mechanisms were inspected for proper operation. 
 
 
 5.4-III.  DISCUSSION 
 

The bus was towed using a heavy-duty wrecker.  The towing interface was 
accomplished by incorporating a hydraulic under-lift.  A front lift tow was performed.    
No problems, deformation, or damage was noted during testing. This bus passed this 
section of the test. 
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 DYNAMIC TOWING TEST DATA FORM 
Page 1 of 1 

 
 
Bus Number: 1906 

 
Date: 10/30/19 

 
Personnel: T.S. & E.D. 

 
 
Temperature (°F): 60 

 
 

 
Wind Direction: calm 

 
Wind Speed (mph): 0 

 
 

 
Inspect tow equipment-bus interface. 
 
Comments: No problems encountered. 
 
 
 
Inspect tow equipment-wrecker interface. 
 
Comments: No problems encountered. 
 
 
 
Towing Comments: The towing test was performed successfully using a  
 
Hydraulic underlift wrecker. 
 
 
 
 
 
Description and location of any structural damage:  
 
None noted. 
 
General Comments:  
 
None noted. 
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5.4 DYNAMIC TOWING TEST

TOWING INTERFACE 

TEST BUS IN TOW
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5.5 STRUCTURAL STRENGTH AND DISTORTION 
TESTS – JACKING TEST 

5.5-I.  TEST OBJECTIVE 

The objective of this test is to inspect for damage due to the deflated tire and 
determine the feasibility of jacking the bus with a portable hydraulic jack to a height 
sufficient to replace a deflated tire. 

5.5-II.  TEST DESCRIPTION 

With the bus at curb weight, the tire(s) at one corner of the bus were replaced 
with deflated tire(s) of the appropriate type.  A portable hydraulic floor jack was then 
positioned in a manner and location specified by the manufacturer and used to raise the 
bus to a height sufficient to provide 3-in clearance between the floor and an inflated tire.  
The deflated tire(s) were replaced with the original tire(s) and the jack was lowered.  
Any structural damage or permanent deformation was recorded on the test data sheet.  
This procedure was repeated for each corner of the bus. 

5.5-III.  DISCUSSION 

With the tires deflated during the test, the jacking point clearances ranged from 
4.0 inches to 9.2 inches.  No deformation or damage was observed during testing.  A 
complete listing of jacking point clearances is provided in the Jacking Test Data Form. 
This bus passed this section of the test. 

JACKING CLEARANCE SUMMARY 

Condition Frame Point Clearance 

Front axle – one tire flat 5.3 

Rear axle – one tire flat 8.2 

Rear axle – two tires flat 5.1 
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JACKING TEST DATA FORM
Page 1 of 1 

Bus Number: 1906 Date: 04/11/19 

Personnel: E.D., E.L. & S.R. Temperature (°F): 

Record any permanent deformation or damage to bus as well as any difficulty 
encountered during jacking procedure. 

I= Inflated    D= Deflated 

Deflated 
Tire 

Jacking Pad 
Clearance 

Body/Frame 
(in) 

Jacking Pad 
Clearance 

Axle/Suspension 
(in) 

Comments 

Right front 8.2“I 
5.5“D 

8.7“I 
4.0” D 

Body & 
Suspension 

Left front 8.8“I 
5.3“D 

7.3“I 
4.9“D 

Body & 
Suspension 

Right rear—outside 8.9“I 
8.4“D 

9.8“I 
9.2“D 

Body & 
Suspension 

Right rear—both 8.9“I 
5.1“D 

9.8“I 
5.6“D 

Body & 
Suspension 

Left rear—outside 9.0“I 
8.2“D 

9.9“I 
9.1“D 

Body & 
Suspension 

Left rear—both 9.0“I 
5.2“D 

9.9“I 
5.6“D 

Body & 
Suspension 

Right middle or 
tag—outside N/A N/A N/A 

Right middle or 
tag—both N/A N/A N/A 

Left middle or tag—
outside N/A N/A N/A 

Left middle or tag—
both N/A N/A N/A 

Additional comments of any deformation or difficulty during jacking:  
None noted. 
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5.5 JACKING TEST 

JACK IN PLACE – FRONT 

JACK IN PLACE – REAR 
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5.6 STRUCTURAL STRENGTH AND DISTORTION 

 TESTS - HOISTING TEST 
 
 
 5.6-I.  TEST OBJECTIVE 
 

The objective of this test is to determine possible damage or deformation caused 
by the jack/stands. 
 
 5.6-II.  TEST DESCRIPTION 
 

With the bus at curb weight, the front end of the bus was raised to a height 
sufficient to allow manufacturer-specified placement of jack stands under the axles or 
jacking pads independent of the hoist system.  The bus was checked for stability on the 
jack stands and for any damage to the jacking pads or bulkheads.  The procedure was 
repeated for the tag/middle axles (if equipped), and rear end of the bus.  The procedure 
was then repeated for the front, tag/middle (if equipped) axles, and rear simultaneously. 
 
 5.6-III.  DISCUSSION 
 

The test was conducted using four posts of a six-post electric lift and 19-inch jack 
stands.  The bus was hoisted from the front wheels and then from the rear wheels, and 
then from the front and rear wheels simultaneously and placed on jack stands.   
 

The bus accommodated the placement of the vehicle lifts and jack stands and the 
procedure was performed without any instability noted. This bus passed this section of 
the test.
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HOISTING TEST DATA FORM 
Page 1 of 1 

Bus Number: 1906 Date: 04/11/19 

Personnel: E.D. & S.R. Temperature (°F): 70 

Comments of any structural damage to the jacking pads or axles while both 
the front wheels are supported by the jack stands: 

 None noted. 

Comments of any structural damage to the jacking pads or axles while both 
the rear wheels are supported by the jack stands: 

  None noted. 

Comments of any structural damage to the jacking pads or axles while both 
the tag axle wheels are supported by the jack stands: 

N/A 

Comments of any structural damage to the jacking pads or axles while the 
front, tag axle and rear wheels are supported by the jack stands: 

None noted. 

Comments of any problems or interference placing wheel hoists under wheels: 

None noted. 
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5.6 HOISTING TEST 

REAR JACK STANDS IN PLACE 

FRONT AND REAR JACK STANDS IN PLACE 
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5.7 STRUCTURAL DURABILITY TEST 

5.7-I. TEST OBJECTIVE 

The objective of this test is to perform an accelerated durability test that 
approximates 25 percent of the service life of the vehicle. 

5.7-II.  TEST DESCRIPTION 

The test vehicle was driven a total of 15,069 miles; approximately 12,500 miles on the LTI 
Durability Test Track and approximately 2,500 miscellaneous other miles.  The test was 
conducted with the bus operated under three different loading conditions.  The first 
segment consisted of approximately 6,250 miles with the bus operated at GVW.  The 
second segment consisted of approximately 2,500 miles with the bus operated at SLW.  
The remainder of the test, approximately 6,250 miles, was conducted with the bus loaded 
to CW.  The loads on both axles and GVW were within their ratings with the bus loaded as 
specified by the manufacturer.  All subsystems were running during these tests in their 
normal operating modes.  All manufacturer-recommended servicing was followed and 
noted on the vehicle maintainability log.  Servicing items accelerated by the durability tests 
were compressed by 10:1; all others were done on a 1:1 mi/mi basis.  Unscheduled 
breakdowns and repairs were recorded on the same log as are any unusual occurrences 
as noted by the driver.  Once a week the test vehicle was washed down and thoroughly 
inspected for any signs of failure. 

5.7-III.  DISCUSSION 

The Structural Durability Test was started on April 16, 2019 and was conducted until 
August 03, 2020.  The first 6,250 miles were performed at a GVW of 43,640 lb. and 
completed on August 28, 2019.  The next 2,500-mile SLW segment was performed at 
39,550 lb. and completed on October 28, 2019 and the final 6,250-mile segment was 
performed at a CW of 33,360 lb. and completed on August 03, 2020. 

The following mileage summary presents the accumulation of miles during the 
Structural Durability Test.  The driving schedule is included, showing the operating duty 
cycle.  A detailed plan view of the LTI Test Track Facility and Durability Test Track are 
attached for reference.  Also, a durability element profile detail shows all the measurements 
of the different conditions.  Finally, photographs illustrating some of the failures that were 
encountered during the Structural Durability Test are included. This bus passed this section 
of the test, as there were no uncorrected Class 1 or Class 2 failures and the unscheduled 
maintenance of 94.6 hours was less than 125 hours.  

During the Structural Durability testing the bus experienced periodic instances of mileage 
loss by the odometer.  The issues appeared to be resolved after a software update.  
Mileage accumulation was tracked secondarily on a hub-odometer to ensure accuracy. 
Late in the test, the bus developed an intermittent shifting problem in the rear axle. The 
manufacturer traced a contributor to the problem to be contamination in the air line 
actuating the pneumatic shift valves. The manufacturer stated that the contamination was 
caused by a degradation of the grease used during the shifter mechanism assembly and 
the issue would be resolved in the production process. 
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UNSCHEDULED MAINTENANCE

CURBSIDE MIRROR ARM SNAPPED 
(681 TEST MILES) 

BOLTS LOOSE ON REAR AXLE COVER 
(755 TEST MILES)
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UNSCHEDULED MAINTENANCE CONT.

CAN-L WIRE TO DUOPOWER INVERTER IS BROKEN 
(1,087 TEST MILES)

AIR COMPRESSOR BRACKET IS BROKEN 
(1,648 TEST MILES) 
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UNSCHEDULED MAINTENANCE CONT. 

 
SHIFT POSITION SENSOR WIRE IS BROKEN 

(1,648 TEST MILES) 

 
CURBSIDE REAR LEVELING ARM IS INVERTED 

(2,285 TEST MILES) 
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UNSCHEDULED MAINTENANCE CONT. 

 
DAMAGED DC CABLE GOING TO DUOPOWER AXLE 

(2,669 TEST MILES) 

 
DAMAGED FRONT DOOR HAT BRACKET  

(6,494 TEST MILES) 
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UNSCHEDULED MAINTENANCE CONT. 

FRONT DOOR HAT BRACKET REPAIR 
(6,494 TEST MILES) 

WIRES BEHIND DASH FOR ADA RAMP ARE WORN 
(6,494 TEST MILES) 
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UNSCHEDULED MAINTENANCE CONT. 

REAR DOOR LOW VOLTAGE HARNESS IS CHAFFING 
(6,511 TEST MILES) 

PHASE CABLE FOR CURBSIDE MOTOR IS CHAFFING 
(6,615 TEST MILES) 



1906 Page 102 of 125 

UNSCHEDULED MAINTENANCE CONT. 

24 VOLT BATTERY BOX FELL OUT 
(9,334 TEST MILES) 

AIR COMPRESSOR BRACKET IS CRACKED 
(12,598 TEST MILES) 
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UNSCHEDULED MAINTENANCE CONT. 

CRACKS AROUND REAR DOOR 
(12,999 TEST MILES) 

CRACKS AROUND REAR DOOR 
(12,999 TEST MILES) 
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UNSCHEDULED MAINTENANCE CONT. 

ADDITIONAL CRACKS AROUND REAR DOOR 
(12,999 TEST MILES) 

REAR DOOR HAT BRACKET REPAIR 
(12,999 TEST MILES) 
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UNSCHEDULED MAINTENANCE CONT. 

ADA RAMP BECAME UNSECURED FROM BUS 
(13,644 TEST MILES) 

ADA RAMP BECAME UNSECURED FROM BUS 
(13,644 TEST MILES) 
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6. ENERGY ECONOMY AND RANGE TEST – AN ENERGY
CONSUMPTION AND RANGE TEST FOR BATTERY ELECTRIC BUSES 

USING APPROPRIATE OPERATING CYCLES 

6-I.  TEST OBJECTIVE

The objective of this test is to provide accurate comparable energy consumption 
data on battery electric transit buses produced by different manufacturers.  This energy 
economy test bears no relation to the calculations done by the Environmental Protection 
Agency (EPA) to determine levels for the Corporate Average Fuel Economy Program.  
EPA’s calculations are based on tests conducted under laboratory conditions intended 
to simulate city and highway driving.  This energy economy test, as designated here, is 
a measurement of the energy consumed by a vehicle traveling a specified test operating 
profile, under specified operating conditions that are typical of transit bus operation.  
The results of this test will not represent actual energy usage but will provide data that 
can be used by FTA Grantees to compare buses tested using this procedure. 

6-II.  TEST DESCRIPTION

     This test is performed in the emissions bay of the LTI Vehicle Testing Laboratory.  
The Laboratory is equipped with a Schenk Pegasus 300 HP, large-roll (72 inch 
diameter) chassis dynamometer suitable for heavy-vehicle emissions testing. The 
driving cycles are the Manhattan cycle, a low average speed, highly transient urban 
cycle (Figure 1), the Orange County Bus Cycle which consists of urban and highway 
driving segments (Figure 2), and the EPA HD-UDDS Cycle (Figure 3).  This test is 
conducted at seated load weight.    

     This test is conducted generally as per the methods described in the SAE standard J 
1634-2017. The light-duty test cycles specified in this standard are replaced by transit 
bus test cycles mentioned above. 

     The Multi-Cycle test (MCT) procedure is adopted for this bus. The end of test is 
determined when the bus cannot keep up with the speed trace of the test cycle, as 
recommended by the bus manufacturer. The battery system is recharged to full SOC at 
the end of the test, following procedures specified in SAE J 1634-2017. During the 
recharge, the DC energy (into the battery system) and the AC energy (into the charger) 
are recorded.  From these data, the average AC energy consumption, the charger 
efficiency (DC Energy, kWh/AC Energy, kWh) and range (miles) for each test cycle is 
calculated. 
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Figure 1. Manhattan Driving Cycle (duration 1089 sec, Maximum speed 25.4 mph, average 
speed 6.8 mph)

Figure 2.  Orange County Bus Cycle (Duration 1909 Sec, Maximum Speed 41 mph, 
Average Speed 12 mph).
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Figure 3.  HD-UDDS Cycle (duration 1060 seconds, Maximum Speed 58 mph, Average 
Speed 18.86 mph).

6-III. DISCUSSION

The driving cycle consists of three simulated transit driving cycles: Manhattan, 
Orange County Bus Cycle and the HD-UDDS, as described in 6-II. 

An extensive pretest maintenance check is conducted including the replacement of 
all lubrication fluids, if applicable.  The details of the pretest maintenance are given in 
the first three Pretest Maintenance Forms.  The fourth sheet shows the Pretest 
Inspection Form.  Finally, the summary sheet provides the average energy consumption 
and range of bus for the three test cycles. The test was conducted at a seated load 
weight of 36,960 lbs. The average AC energy consumption for the Manhattan, OCBC 
and the HD-UDDS were 2,582 Wh/mile, 2,155 Wh/mile and 1,955 Wh/mile respectively. 
The average DC energy consumption for the Manhattan, OCBC and the HD-UDDS 
were 2,217 Wh/mile, 1,850 Wh/mile and 1,678 Wh/mile respectively. The range for the 
three driving cycles were 142 miles, 170 miles and 187 miles respectively.

    This bus was tested using the Manhattan, Orange County and UDDS driving cycles.  
The energy economy and range results for buses tested using these cycles are not 
directly comparable to buses tested under the earlier protocol that uses the CBD, 
Arterial and Commuter driving cycles. 

For the Energy Economy Tests, ballast weight equivalent of the roof mount 
battery packs was removed to represent the four-pack battery configuration per the
Federal Transit Administration determination letter. Therefore, the seated load weight 
used was 36,960 lbs. for this Fuel Economy test.  
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ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 1 of 3 

 
 
Bus Number: 1906 

 
Date: 02/08/2020 

 
SLW (lb.): 36,960 

 
Personnel: T.S., S.R. & E.D. 

 
 

 
ENERGY SYSTEM 

 
OK 

 
Install fuel measurement system  
 
Remarks: None noted. 
 
 
 

BRAKES/TIRES 
 

OK 
 
Inspect hoses  
 
Inspect brakes  
 
Check tire inflation pressures (mfg. specs.)  
 
Check tire wear (less than 50%)  
 
Remarks: None noted. 
 

BATTERY COOLING SYSTEM 
 

OK 
 
Check hoses and connections  
 
Check system for coolant leaks  
 
Remarks: None noted. 
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ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 2 of 3 

Bus Number: 1906 Date: 02/08/2020 

Personnel: T.S., S.R. & E.D. 

ELECTRICAL SYSTEM OK 

Check battery  

Inspect wiring  

Inspect terminals  

Check lighting  

Remarks: None noted. 

DRIVE SYSTEM OK 

Drain transmission fluid – Drive Motor  

Replace filter/gasket Done by MFG 

Check hoses and connections  

Replace transmission fluid Done by MFG 

Check for fluid leaks  

Remarks: Done by manufacturer to specs 

LUBRICATION OK 

Lube all chassis grease fittings  

Lube universal joints  

Replace differential lube including axles N/A 

Remarks: None noted. 
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ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 3 of 3 

Bus Number: 1906 Date: 02/08/2020 

Personnel: T.S., S.R. & E.D. 

OTHER ITEMS OK 

Replace air filter N/A 

Inspect air compressor and air system  

Inspect vacuum system, if applicable N/A 

Check and adjust all drive belts N/A 

Remarks: None noted 

STEERING SYSTEM OK 

Check power steering hoses and connectors  

Service fluid level  

Check power steering operation  

Remarks: None noted 

OK 

Ballast bus to seated load weight*  

*see note on weight in discussion

TEST DRIVE OK 

Check brake operation  

Check transmission operation – Drive Motor  

Remarks: None noted. 
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 ENERGY ECONOMY PRE-TEST INSPECTION FORM 

Page 1 of 1 
 

 
 
Bus Number: 1906 

 
Date: 02/08/2020 

 
Personnel: T.S., S.R. & E.D. 
 

PRE-WARM-UP 
 

If OK, Initial 
 
Energy Economy Pre-Test Maintenance Form is complete E.D. 
 
Cold tire pressure (psi): Front 130  Middle N/A Rear 130 E.D. 
 
Energy economy instrumentation installed and working properly. T.S. 
 
Bus is loaded to SLW during coast down E.D. 
 

WARM-UP 
 

If OK, Initial 
 
Interior and exterior lights on J.S. 
 
Air conditioner off J.S. 
 
Defroster off  J.S. 
 
Windows and doors closed J.S. 
 
Do not drive with left foot on brake J.S. 
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ENERGY ECONOMY DATA FORM 
 (Battery Electric Buses) 

Page 1 of 1 
 

Bus Number: 1906 Manufacturer: Proterra Date: 09/10/2020 
Fuel Type: Electric Personnel: J.S. & S.I. 
Temperature (°F): 84.9 Humidity (%): 84.8 Barometric Pressure (inHg): 29.0 
SLW (lb.): 36,960 Charger: Proterra 60kW 

 
 

 Manhattan Orange 
County UDDS 

DC Energy (Wh/mile) 2,217 1,850 1,678 

AC Energy (Wh/mile) 2,582 2,155 1,955 

Range (miles) 142 170 187 
 
 

Comments: Bus lost drive to one wheel motor twice during the test. Manufacturer’s  
representative resolved the problem and the test continued. 
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ENERGY ECONOMY TEST CONT. 

BUS TESTED ON CHASSIS DYNAMOMETER FOR 
PERFORMANCE AND ENERGY ECONOMY 
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7.  NOISE 
 
 
 7.1 INTERIOR NOISE AND VIBRATION TESTS 
 
 7.1-I.  TEST OBJECTIVE 
 

The objective of these tests is to measure and record interior noise levels and 
check for audible vibration under various operating conditions. 
 
 7.1-II.  TEST DESCRIPTION 
 

During this series of tests, the interior noise level was measured at several 
locations with the bus operating under the following three conditions: 
 

1. With the bus stationary, a white noise generating system provided a uniform 
sound pressure level equal to 80 dB(A) on the left, exterior side of the bus.  The 
engine and all accessories were switched off and all openings including doors 
and windows were closed.  This test was performed at the LTI Test Track 
Facility. 

 
2. The bus was accelerated at full throttle from a standing start to 35 mph on a level 

pavement.  All openings were closed and all accessories were operating during 
the test.  This test was performed on the track at the LTI Test Track Facility. 

 
3. The bus was operated at various speeds from 0 to 55 mph with and without the 

air conditioning and accessories on.  Any audible vibration or rattles were noted.  
This test was performed on the test segment between the LTI Test Track and the 
Bus Testing Center. 

 
All tests were performed in an area free from extraneous sound-making sources or 

reflecting surfaces.  The ambient sound level as well as the surrounding weather 
conditions were recorded in the test data. 
 
 7.1-III.  DISCUSSION 
 

For the first part, the overall average of the six measurements was 49.4 dB(A); 
ranging from 48.6 dB(A) in line with the front speaker to 50.2 dB(A) in line with the rear 
speaker.  The interior ambient noise level for this test was less than 30 dB(A).         
 

For the second part, the interior noise level ranged from 71.1 dB(A) at the driver’s 
seat to 74.0 dB(A) at the middle passenger seats.  The overall average was 72.6 dB(A).  
The interior ambient noise level for this test was less than 30 dB(A). 

 
No vibrations or rattles were noted during the third part of this test. This bus passed 

this section of the test.
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 INTERIOR NOISE TEST DATA FORM 
 Test Condition 1:  80 dB(A) Stationary White Noise 

Page 1 of 3 
 

 
Bus Number: 1906 

 
Date: 10/29/19 

 
Personnel: T.S. & E.D. 
 
Temperature (°F): 58 

 
Humidity (%): 72 

 
Wind Speed (mph): 6 

 
Wind Direction: S 

 
Barometric Pressure (inHg): 30.24 

 
  

 
Interior Ambient  
Noise Level dB(A): less than 30 

 
Exterior Ambient  
Noise Level dB(A): 43.1 

 
Microphone Height During Testing (in): 46.4 

 
 

Reading Location 
 

Measured Sound Level dB(A) 
 
Driver's Seat 

 
49.4 

 
Front Passenger Seats 

 
49.1 

 
In Line with Front Speaker 

 
48.6 

 
In Line with Middle Speaker 

 
48.8 

 
In Line with Rear Speaker 

 
50.2 

 
Rear Passenger Seats 

 
50.0 

 
 

 
Comments: None noted. 
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INTERIOR NOISE TEST DATA FORM 
Test Condition 2:  0 to 35 mph Acceleration Test 

Page 2 of 3 

Bus Number: 1906 Date: 08/30/19 

Personnel: S.R., E.D., E.L. & J.S. 

Temperature (°F): 75 Humidity (%): 64 

Wind Speed (mph): Steady at 6; gust to 11 Wind Direction: SW 

Barometric Pressure (inHg): 30.01 

Interior Ambient  
Noise Level dB(A): less than 30 

Exterior Ambient  
Noise Level dB(A): 42.6 

Microphone Height During Testing (in): 46.4 

Reading Location Measured Sound Level dB(A) 

Driver’s Seat 71.1 

Front Passenger Seats 71.8 

Middle Passenger Seats 74.0 

Rear Passenger Seats 73.4 

Comments:  None noted. 
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 INTERIOR NOISE TEST DATA FORM 
 Test Condition 3:  Audible Vibration Test 

Page 3 of 3 
 

 
Bus Number: 1906 

 
Date: 09/03/19 

 
Personnel: T.S., E.L. & M.R. 
 
Temperature (°F): 75 

 
 

 
Describe the following possible sources of noise and give the relative location on the 
bus. 
 

 
Source of Noise 

 
Location Description of Noise 

 
Engine and Accessories 

 
N/A 

 
N/A 

 
Windows and Doors 

 
None noted. 

 
None noted. 

 
Seats and Wheelchair lifts 

 
None noted. 

 
None noted. 

 
Other 

 
None noted. 

 
None noted. 

 
 
Comment on any other vibration or noise source which may have occurred  
 
that is not described above: None noted. 
 
 

Comments: None noted. 
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7.1 INTERIOR NOISE TEST

TEST BUS SET-UP FOR 80 dB(A)
INTERIOR NOISE TEST
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7.2 EXTERIOR NOISE TESTS 

7.2-I.  TEST OBJECTIVE 

The objective of this test is to record exterior noise levels when a bus is operated 
under various conditions. 

7.2-II.  TEST DESCRIPTION 

In the exterior noise tests, the bus was operated at a SLW in three different 
conditions using a smooth, straight and level roadway: 

1. Accelerating at full throttle from a constant speed starting from 35 mph.

2. Accelerating at full throttle from standstill.

3. Stationary, with the engine at low idle, high idle, and wide-open throttle,
where applicable. In addition, the bus was tested with and without the air
conditioning operating.

The test site is at the Larson Transportation Institute Test Track and the test 
procedures were performed in accordance with SAE Standards SAE J366b, Exterior 
Sound Level for Heavy Trucks and Buses. The test site is an open space free of large 
reflecting surfaces.  A noise meter placed at a specified location outside the bus was 
used to measure the noise level. 

During the test, special attention was paid to: 

1. The test site characteristics regarding parked vehicles, signboards, buildings,
or other sound-reflecting surfaces

2. Proper usage of all test equipment including set-up and calibration
3. The ambient sound level

7.2-III.  DISCUSSION 

The Exterior Noise Test determines the noise level generated by the vehicle under 
different driving conditions, and at stationary with and without air conditioning and 
accessories operating.  The test site is a large, level, bituminous paved area with no 
reflecting surfaces nearby. 

      With an outside ambient noise level of 49.2 dB(A), the average of the two highest 
readings obtained while accelerating from a constant speed was 70.0 dB(A) on the right 
side and 69.0 dB(A) on the left side. 
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When accelerating from a standstill with an exterior ambient noise level of 49.2 
dB(A), the average of the two highest readings obtained were 68.2 dB(A) on the right 
side and 68.6 dB(A) on the left side. 

With the vehicle stationary and the engine, accessories, and air conditioning on, 
the measurements averaged 50.2 dB(A).  With the accessories and air conditioning off, 
the readings averaged 49.0 dB(A). The exterior ambient noise level measured during 
this test was 49.2 dB(A). This bus passed this section of the test. 
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EXTERIOR NOISE TEST DATA FORM 
Accelerating from Constant Speed 

Page 1 of 3 

Bus Number: 1906 Date: 09/03/19 

Personnel: T.S., E.L. & E.D. 

Temperature (°F): 68 Humidity (%): 76 

Wind Speed (mph): 0 Wind Direction: Calm 

Barometric Pressure (inHg): 30 

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient 
temperature is between 30°F and 90°F:   

Initial Sound Level Meter Calibration: 94.0 dB(A)  

Exterior Ambient Noise Level:       49.2 dB(A) 

Accelerating from Constant Speed 
Curb (Right) Side 

Accelerating from Constant Speed 
Street (Left) Side 

Run # Measured Noise 
Level dB(A) 

Run # Measured Noise Level 
dB(A) 

1 70.6 1 69.9 

2 67.7 2 67.0 

3 69.4 3 68.0 

4 68.5 4 68.0 

5 69.1 5 68.1 

6 N/A 6 N/A 

7 N/A 7 N/A 

8 N/A 8 N/A 

9 N/A 9 N/A 

10 N/A 10 N/A 

Average of two highest actual 
noise levels =  70.0 dB(A) 

Average of two highest actual 
noise levels =   69.0 dB(A)  

Final Sound Level Meter Calibration Check:    94.0 dB(A) 

Comments: None noted. 
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EXTERIOR NOISE TEST DATA FORM 
Accelerating from Standstill 

Page 2 of 3 
 
Bus Number: 1906 

 
Date: 09/03/19 

 
Personnel: E.D. & E.L. 
 
Temperature (°F): 73 

 
Humidity (%): 65 

 
Wind Speed (mph): 0 

 
Wind Direction: calm 

 
Barometric Pressure (inHg):  

 
 

 
Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient 
temperature is between 30°F and 90°F:   
 
Initial Sound Level Meter Calibration:  94.0 dB(A)   
 
Exterior Ambient Noise Level:  49.2 dB(A) 
 

Accelerating from Standstill 
Curb (Right) Side 

 
Accelerating from Standstill 

Street (Left) Side 
 

Run # 
 
Measured Noise 

Level dB(A) 

 
Run # 

 
Measured 

Noise Level 
dB(A) 

 
1 68.1 

 
1 67.9 

 
2 67.8 

 
2 67.0 

 
3 68.2 

 
3 67.8 

 
4 67.9 

 
4 69.2 

 
5 67.9 

 
5 66.9 

 
6 

 
N/A 

 
6 

 
N/A 

 
7 

 
N/A 

 
7 

 
N/A 

 
8 

 
N/A 

 
8 

 
N/A 

 
9 

 
N/A 

 
9 

 
N/A 

 
10 

 
N/A 

 
10 

 
N/A 

 
Average of two highest actual noise 
levels = 68.2 dB(A) 

 
Average of two highest actual noise 
levels =   68.6 dB(A)  

 
Final Sound Level Meter Calibration Check:  94.0 dB(A)   
 
Comments: None noted. 
 
 



1906 Page 124 of 125 

EXTERIOR NOISE TEST DATA FORM 
Stationary 

  Page 3 of 3 

Bus Number: 1906 Date: 09/03/19 

Personnel: E.D. & E.L. 

Temperature (°F): 73 Humidity (%): 65 

Wind Speed (mph): 0 Wind Direction: Calm 

Barometric Pressure (inHg): 30.10 

Initial Sound Level Meter Calibration:  94.0 dB(A) 

Exterior Ambient Noise Level:  49.2 dB(A) 

Air Conditioning ON 

Throttle Position Engine RPM 
Curb (Right) Side 

dB(A) 
Street (Left) Side 

db(A) 

Measured Measured 

Low Idle N/A 49.3 51.1 

High Idle N/A N/A N/A 

Wide Open Throttle N/A N/A N/A 

Air Conditioning OFF 

Throttle Position Engine RPM 
Curb (Right) Side 

dB(A) 
Street (Left) Side 

db(A) 

Measured Measured 

Low Idle N/A 48.1 49.8 

High Idle N/A N/A N/A 

Wide Open Throttle N/A N/A N/A 

Final Sound Level Meter Calibration Check:  94.0 dB(A) 

Comments: Electric bus – no high idle or full throttle 
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7.2 EXTERIOR NOISE TESTS 

TEST BUS UNDERGOING EXTERIOR NOISE TESTING 



 FEDERAL TRANSIT BUS TEST 
Performed for the Federal Transit Administration U.S. DOT 

In accordance with 49 CFR, Part 665 

Manufacturer: Proterra 
Model: CAT40DP (800V six-pack) 

Partial Test 

October 2020 

Report Number: LTI-BT-R2020-06-P 

The Thomas D. Larson 
Pennsylvania Transportation Institute 
201 Transportation Research Building 
The Pennsylvania State University 
University Park, PA  16802 
(814) 865-1891

Bus Testing and Research Center 
2237 Plank Road 
Duncansville, PA  16635 
(814) 695-3404
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FEDERAL TRANSIT BUS TEST 
Performed for the Federal Transit Administration, U.S. DOT 

1200 New Jersey Avenue, SE 
Washington, DC  20590 

In accordance with 49 CFR Part, 665 

Manufacturer:  Proterra, Inc.  
Manufacturer’s address: 1815 Rollins Road 

Burlingame, CA 94010 

Model: CAT40DP (800V six-pack) 

Partial Test 

Report Number: LTI-BT-R2020-06-P 
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EXECUTIVE SUMMARY 

TEST HIGHLIGHTS 

The information in this report pertains only to this specific bus, as received from 
the manufacturer for testing. 

The Check-In section of the report provides a description of the bus and specifies 
its major components.  The following table gives the salient specifications. 

Manufacturer Proterra, Inc. 
Model CAT40DP (800V six-pack) 
Chassis Make/Model Proterra / Catalyst 
Chassis Modified No 
Length 42 feet, 4 inches 
Fuel Battery Electric 
Service Life 12 Years / 500,000 miles - Partial 
Number of Seats (including 
driver)  37 or 31 and 2 wheelchairs 

Manufacturer-Designated 
Standing Passenger Capacity 20 Standees 

Gross Vehicle Weight used for 
testing 43,640 

Manufacturer Specified 
Gross Vehicle Weight Rating 43,650 

Mileage at Delivery 1,616 
Test Start Date August 24, 2020 
Test Completion Date September 17, 2020 

The measured curb weight was 13,960 lb. for the front axle and 20,800 lb. for the 
rear axle.  These combined weights provided a total measured curb weight of 34,760 lb.  
There are 37 seats including the driver (6 seats fold away for two wheelchair positions) 
and free floor space for 41 standing passengers bringing the potential total passenger 
capacity to 78. However, a placard shows the maximum number of standing 
passengers as 20. The maximum gross load is represented as 31 seated passengers, 
including the driver, 2 wheelchairs and 20 standees, for a total of 53 passengers. Gross 
load is calculated as (150 lb. x 51) + (600 lb. x 2) = 8,850 lb.  At full declared capacity, 
the measured gross vehicle weight was 43,640 lb.  There is a potential to overload this 
bus with the additional available floor space for standing passengers. 

The FTA determined that this bus be tested for performance and energy 
economy. The baseline full Bus Testing report for this partial test is LTI-BT-R1906. 

Prior to the publication of this report the manufacturer, Proterra, rebranded the 
“Catalyst” name from the “Catalyst” platform and model “CAT40DP” to the “ZX5” 
platform and model “ZX5_DP.” 
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ABBREVIATIONS AND ACRONYMS 

ABS     -   anti-skid braking system
ABTC -   Altoona Bus Test Center
A/C -   air conditioner, or air conditioning
AC - alternating current
ADA -   American Disability Act
CDCTS -    chassis dynamometer test control system 
CVS - constant volume sampling
CW -   curb weight (bus weight including maximum fuel, oil, and coolant; but

     without passengers or driver) 
dB(A) -   decibels with reference to 0.0002 microbar as measured on the "A" scale
DC - direct current
DIR -   test director
DR - bus driver
EPA -   Environmental Protection Agency
GAWR – gross axle weight rating
GVL -   gross vehicle load (150 lb. for every designed passenger seating

     position, for the driver, and for each 1.5 sq ft of free floor space) 
GVW -   gross vehicle weight (curb weight plus gross vehicle load)
GVWR  -   gross vehicle weight rating  
HD-UDDS – Heavy Duty-Urban Dynamometer Driving Schedule 
LTI -   Larson Transportation Institute 
mpg -   miles per gallon
mph -   miles per hour
PM - Preventive maintenance
PSTT -   Penn State Test Track
rpm -   revolutions per minute
SAE -   Society of Automotive Engineers
SCF - Standard cubic foot
SCH -   test scheduler
SA - staff assistant
SLW -   seated load weight (curb weight plus 150 lb. for every designed passenger seating

 position and for the driver) 
TD - test driver
TECH -   test technician
TM - track manager
TP - test personnel
Wh - Watt hour
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TEST BUS CHECK-IN 

I. OBJECTIVE

The objective of this task is to log in the test bus, assign a bus number, complete 
the vehicle data form, and perform a safety check. 

II. TEST DESCRIPTION

The test consisted of assigning a bus test number to the bus, cleaning the bus, 
completing the vehicle data form, obtaining any special information and tools from the 
manufacturer, determining a testing schedule, performing an initial safety check, and 
performing the manufacturer's recommended preventive maintenance.  The bus 
manufacturer certified that the bus meets all Federal regulations. 

III. DISCUSSION

The check-in procedure is used to identify in detail the major components and 
configuration of the bus. 

The test bus consisted of a Proterra, Inc. CAT40DP (800V six-pack) bus model. 
Prior to the publication of this report the manufacturer, Proterra, rebranded the 
“Catalyst” name from the “Catalyst” platform and model “CAT40DP” to the “ZX5” 
platform and model “ZX5_DP.” 

  The bus has a front passenger door forward of the front axle and a rear 
passenger door forward of the rear axle.  The front passenger door is equipped with a 
Ricon ADA accessible fold out ramp. Power is provided by a battery electric, Proterra 
DuoPower Control System and a pair of Parker GVM310-125 traction motors.  

The measured curb weight was 13,960 lb. for the front axle and 20,800 lb. for the 
rear axle.  These combined weights provided a total measured curb weight of 34,760 lb.  
There are 37 seats including the driver (6 seats fold away for two wheelchair positions) 
and free floor space for 41 standing passengers bringing the potential total passenger 
capacity to 78. However, a placard shows the maximum number of standing 
passengers as 20. The maximum gross load is represented as 31 seated passengers, 
including the driver, 2 wheelchairs and 20 standees, for a total of 53 passengers. Gross 
load is calculated as (150 lb. x 51) + (600 lb. x 2) = 8,850 lb.  At full declared capacity, 
the measured gross vehicle weight was 43,640 lb.  There is a potential to overload this 
bus with the available floor space for standing passengers. 
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VEHICLE DATA FORM 
Page 1 of 7 

Bus Number: 2020-06-P Date of Check-In: 08/24/2020 

Bus Manufacturer: Proterra Inc. 
Vehicle Identification 
Number (VIN): 7JZTH13J8KS000191 

Model Number: CAT40DP(800V) Chassis Mfr./Mod. #: Proterra / Catalyst 

Personnel: T.S. & E.D. Starting Odometer Reading: 1,616 

WEIGHT: 
Individual Wheel Reactions: 

Weights 
(lb.) 

Front Axle Middle Axle Rear Axle 

Curb Street Curb Street Curb Street 

CW 7,260 6,700 N/A N/A 10,100 10,700 

SLW 7,980 7,850 N/A N/A 12,050 12,750 

GVW 8,970 8,830 N/A N/A 12,600 13,240 

Total Weight Details: 

Weight (lb.) CW SLW GVW GAWR 

Front Axle 13,960 15,830 17,800 18,078 

Middle Axle N/A N/A N/A N/A 

Rear Axle 20,800 24,800 25,840 28,660 

Total 34,760 40,630 43,640 
GVWR: 43,650 
(Declared by 
Manufacturer) 

Dimensions: 

Length (ft/in) 42 / 4 

Width (in) 101 

Height (in) 128 

Front Overhang (in) 101.75 

Rear Overhang (in) 109.5 

Wheelbase (in) 296.75 

Wheel Track (in) Front: 85.8 

Middle: N/A 

Rear: 76.0 
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VEHICLE DATA FORM 
Page 2 of 7 

CLEARANCES: 

Lowest Point Outside Front Axle Location: Body under front door    Clearance(in): 9.3 

Lowest Point Outside Rear Axle Location: Body behind rear axle     Clearance(in): 9.9 

Lowest Point between Axles Location: Battery pack      Clearance(in): 9.5 

Ground Clearance at the center (in) 9.5 

Front Approach Angle (deg)* 9.0 

Rear Approach Angle (deg)* 9.2 

Ramp Clearance Angle (deg) 3.7 

Aisle Width (in) Front: 24.0     Rear: 23.9 

Inside Standing Height at Center 
Aisle (in) 

Front: 91.3     Rear: 74.8 

*measurements used to calculate approach and departure angles are taken from the centerline of the
axles.
BODY DETAILS:

Body Structural Type Monocoque 

  Frame Material Steel (partial, behind rear axle) 

  Body Material Composite / Fiberglass 

  Floor Material Composite / Fiberglass 

  Roof Material Composite / Fiberglass 

Windows Type Fixed Movable

  Window Mfg./Model No. Arow / DOT 1071 AS3M3 

Number of Doors   1    Front  1  Rear      

  Mfr. / Model No. Front: Ventura / IGE1100    Rear: Ventura / PSE1250 

  Dimension of Each Door (in) Front: 32.8 x 74.9     Rear: 39.6 x 75.4 

Passenger Seat Type Cantilever Pedestal Other
(explain)

Driver Seat Type Air Spring Other
(explain)

  Mfr. / Model No. USSC / 9100 ALX3 

Number of Seats (including Driver)  37   or 31 & 2 wheelchair positions 

Bus Number: 2020-06-P Date: 08/24/2020 
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VEHICLE DATA FORM 
Page 3 of 7 

Bus Number: 2020-06-P Date: 08/24/2020 

BODY DETAILS (Contd.) 

Free Floor Space (ft2) 66.1 

Height of Each Step at Normal 
Position (in) 

Front    1.16.0  2. N/A 3. N/A 4. N/A

Middle  1.  N/A  2. N/A 3. N/A 4. N/A

Rear     1. 18.0 2. N/A 3. N/A     4. N/A

Step Elevation Change - Kneeling (in) Front: 2.6      Rear: 2.7 

ENGINE 

Type C.I. Alternate Fuel

S.I. Other (Battery Electric)

Air Compressor Mfr. / Model No. Hydrovane / 0009-0010-07 

Maximum Capacity (ft3 / min) 8.96 

Starter Type – N/A Electrical Pneumatic Other
(explain)

 Starter Mfr. / Model No. N/A 

BATTERY SYSTEM 

Maximum Rated Capacity (kWh) 660 

Usable Capacity (kWh) 587 

Nominal Voltage (Vdc) 652 

PROPULSION CONTROL SYSTEM (Rear Axle) 
Propulsion Control System 
Mfr. / Model No. Proterra / DuoPower Control System 

Traction Motor - Mfr. / Model No. Parker / GVM310-125 
Traction Motor  
Power rating (kW) 205 kW Peak per motor / 2 motors within DuoPower axle 

OTHERS 

DCDC Converter Mfr. / Model No. Inmotion / DCC2 

HV Distribution Box   Mfr. / Model No. Proterra / 039449 

PTC Mfr./ Model No. Therma-Tech Engineering / 074080002 
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VEHICLE DATA FORM 
Page 4 of 7 

Bus Number: 2020-06-P Date: 08/24/2020 

SUSPENSION 

Number of Axles 2 

Front Axle Type Independent Beam Axle

  Mfr. / Model No. ZF Friedrichshafen AG / RL82EC 

Axle Ratio (if driven) N/A 

  Suspension Type Air Spring Other
(explain)

No. of Shock Absorbers 2 

  Mfr. / Model No. Koni / 9905 1017 

Middle Axle Type Independent Beam Axle

  Mfr. / Model No. N/A 

  Axle Ratio (if driven) N/A 

  Suspension Type Air Spring Other
(explain)

No. of Shock Absorbers N/A 

  Mfr. / Model No. N/A 

Rear Axle Type Independent Beam Axle

 Mfr. / Model No. Proterra / DuoPower 

  Axle Ratio (if driven) 3.31:1 

  Suspension Type Air Spring Other
(explain)

No. of Shock Absorbers 4 

  Mfr. / Model No. Koni / 9905 1018 
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VEHICLE DATA FORM 
Page 5 of 7 

Bus Number: 2020-06-P Date: 08/24/2020 

WHEELS & TIRES 

Front Wheel Mfr./ Model No. Alcoa / 22.5 x 9.00 

Tire Mfr./ Model No. Michelin Incity / 315/80R22.5 

Rear Wheel Mfr./ Model No. Alcoa / 22.5 x 9.00 

Tire Mfr./ Model No. Michelin Incity / 315/80R22.5 

BRAKES 

Front Axle Brakes Type Cam Disc Other (explain)

  Mfr. / Model No. Knorr / SN7 

Middle Axle Brakes Type    Cam Disc Other

  Mfr. / Model No. N/A 

Rear Axle Brakes Type Cam Disc Other (explain)

  Mfr. / Model No. Knorr / SB7 

HVAC 

Heating System Type Air Water Other (Electric)

  Capacity (Btu/hr) 54,594 

  Mfr. / Model No. 800V Eberspaecher 88-50-72-01178-00 

Air Conditioner Yes No

  Location Roof 

  Capacity (Btu/hr) 102,363 

  A/C Compressor Mfr. / Model No. Eberspaecher / HGX34e / 380-4SA (Back Compressor) 

STEERING 

Steering Gear Box Type Hydraulic gear 

Mfr. / Model No. Ross / Hydropower 

Steering Wheel Diameter 18” 

Number of turns (lock to lock) 4 

Control Type Electric Hydraulic Other (explain)
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VEHICLE DATA FORM 
Page 6 of 7 

Bus Number: 2020-06-P Date: 08/24/2020 

OTHERS 

Wheelchair Ramps   Location: Front Type: Fold out 

Wheelchair Lifts    Location: N/A Type: N/A 

  Mfr. / Model No. Ricon / RISSR-OC27611Y00 

Emergency Exit Location:    Window 
   Door 
   Roof hatch 

Number:   5 
 2 
 2 

CAPACITIES 

Fuel Tank Capacity (gallons) N/A 

Engine Crankcase Capacity (gallons) N/A 

Transmission Capacity (litres) 4.8 L / transmission (2 transmissions within DuoPower Axle) 

Differential Capacity (litres) 2.8L / wheel end (2 wheel ends within DuoPower Axle) 

Cooling System Capacity (gallons) 
Battery Thermal Loop – 17 gallons  
Power Electronics loop – 11.8 gallons 

Power Steering Fluid Capacity 
(quarts) 

11 quarts 
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VEHICLE DATA FORM 
Page 7 of 7 

Bus Number: 2020-06-P Date: 08/24/2020 

List all spare parts, tools and manuals delivered with the bus. 

Part Number Description Qty. 

N/A N/A N/A 
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COMPONENT/SUBSYSTEM INSPECTION FORM 
Page 1 of 1 

Bus Number: 2020-06-P Date: 08/24/2020 

Subsystem Checked Initials Comments 

Air Conditioning Heating 
and Ventilation 

E.D.
Provision for diesel fuel heater, 
however no diesel fueled heater 

was installed. 

Body and Sheet Metal  E.D. None noted. 

Frame N/A E.D. None noted. 

Steering  E.D. None noted. 

Suspension  E.D. None noted. 

Interior/Seating  E.D. None noted. 

Axles  E.D. None noted. 

Brakes  E.D. None noted. 

Tires/Wheels  E.D. None noted. 

Exhaust N/A E.D. None noted. 

Fuel System  E.D. 6 Battery Packs 

Power Plant  E.D. Battery Electric 

Accessories  E.D. None noted. 

ADA Accessible Lift 
System 

N/A E.D. None noted. 

ADA Accessible Ramp 
System 

 E.D. None noted. 

Interior Fasteners  E.D. None noted. 

Batteries  E.D. None noted. 
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CHECK - IN

PROTERRA, INC. 
CAT40DP (800V SIX-PACK) 
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CHECK - IN CONT. 

PROTERRA, INC. 
CAT40DP (800V SIX-PACK)
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CHECK - IN CONT. 
 

 
RICON FOLD-OUT RAMP  

 

 
 

OPERATOR’S AREA 
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CHECK - IN CONT. 

INTERIOR FROM FRONT 

INTERIOR FROM REAR
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CHECK - IN CONT. 

VIN TAG 

PLACARD SHOWING MAXIMUM STANDING PASSENGERS 
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CHECK - IN CONT. 

REAR COMPARTMENT
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4. PERFORMANCE - AN ACCELERATION, GRADEABILITY,
AND TOP SPEED TEST 

4-I.  TEST OBJECTIVE

The objective of this test is to determine the acceleration, gradeability, and top 
speed capabilities of the bus. 

4-II.  TEST DESCRIPTION

     In this test, the bus was operated at SLW on a chassis dynamometer.  The 
procedure dictates that the test bus be accelerated to a maximum “power-
limited”/”governed” or maximum “safe” speed not exceeding 80 mph. The maximum 
power-limited/governed speed, if applicable, is the top speed as limited by the engine 
control system.  The maximum safe speed is defined as the maximum speed that the 
dynamometer, the tires or other bus components are limited to. The test vehicle speed 
was measured using a speed encoder built in the chassis dynamometer.  The time 
intervals between 10 mph increments were recorded using a Data Acquisitions System. 
Time-speed data and the top speed attained were recorded on the Performance Data 
Form.  The recorded data was used to generate a percent grade versus speed table 
and a speed versus time curve. All the above are available in the following pages. 

4-III.  DISCUSSION

This test consisted of three runs from standstill to full throttle on the chassis 
dynamometer.  Speed versus time data was obtained for each run and results are 
averaged to minimize test variability.  The test was performed up to a maximum 
governed speed of 65.3 mph.  The calculated gradeability results are attached. The 
average time to reach 30 mph 8.0 seconds. The maximum gradeablity at 10 mph was 
18.20% and at 40 mph was 14.66%.  
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PERFORMANCE DATA FORM 
Page 1 of 1 

Bus Number: 2020-06-P Date: 09/17/2020 

Personnel:  S.I. & M.H. 

Temperature (°F): 73 Humidity (%): 60.2 

Barometric Pressure (inHg):  28.8 

INITIALS: 

Air Conditioning - OFF Checked M.H.

Heater pump motor - OFF Checked M.H.

Defroster - OFF Checked M.H.

Exterior and interior lights - ON Checked M.H.

Windows and doors - CLOSED Checked M.H.

ACCELERATION, GRADEABILITY, TOP SPEED 

Recorded Interval Times 

Speed Run 1 Run 2 Run 3 

10 mph 2.4 2.4 2.6 

20 mph 4.8 5.0 5.1 

30 mph 7.8 8.0 8.1 

40 mph 13.8 13.4 13.5 

50 mph 16.7 17.1 16.7 

60 mph 20.7 21.2 20.8 

70 mph N/A N/A N/A 

Maximum Speed (mph): 65.3 (maximum governed speed reached) 
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PERFORMANCE SUMMARY SHEET 

Bus Number: 2020-06-P Date: 09/17/2020 

Personnel:  S.I. & M.H. 

Test Conditions: 

Temperature (°F): 73 Humidity (%): 60.2 

Barometric Pressure (inHg):  28.8 

Test Results: 

Vehicle Speed 
(MPH) 

Time 
(SEC) 

Acceleration 
(FT/SEC^2) 

Max. Grade (%) 

1.0 0.8 7.14 22.17 

5.0 1.3 9.55 29.66 

10.0 2.4 5.86 18.20 

15.0 3.7 5.37 16.68 

20.0 5.0 5.18 16.09 

25.0 6.4 4.91 15.25 

30.0 8.0 4.46 13.85 

35.0 11.9 3.49 10.84 

40.0 13.5 4.72 14.66 

45.0 15.1 4.54 14.10 

50.0 16.8 4.03 12.52 

55.0 18.7 3.65 11.34 

60.0 20.9 3.21 9.97 

65.0 24.7 0.43 1.34 

65.3 26.8 Maximum Speed 
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6. ENERGY ECONOMY AND RANGE TEST – AN ENERGY
CONSUMPTION AND RANGE TEST FOR BATTERY ELECTRIC BUSES 

USING APPROPRIATE OPERATING CYCLES 

6-I.  TEST OBJECTIVE

The objective of this test is to provide accurate comparable energy consumption 
data on battery electric transit buses produced by different manufacturers.  This energy 
economy test bears no relation to the calculations done by the Environmental Protection 
Agency (EPA) to determine levels for the Corporate Average Fuel Economy Program.  
EPA’s calculations are based on tests conducted under laboratory conditions intended 
to simulate city and highway driving.  This energy economy test, as designated here, is 
a measurement of the energy consumed by a vehicle traveling a specified test operating 
profile, under specified operating conditions that are typical of transit bus operation.  
The results of this test will not represent actual energy usage but will provide data that 
can be used by FTA Grantees to compare buses tested using this procedure. 

6-II.  TEST DESCRIPTION

     This test is performed in the emissions bay of the LTI Vehicle Testing Laboratory.  
The Laboratory is equipped with a Schenk Pegasus 300 HP, large-roll (72 inch 
diameter) chassis dynamometer suitable for heavy-vehicle emissions testing. The 
driving cycles are the Manhattan cycle, a low average speed, highly transient urban 
cycle (Figure 1), the Orange County Bus Cycle which consists of urban and highway 
driving segments (Figure 2), and the EPA HD-UDDS Cycle (Figure 3).  This test is 
conducted at seated load weight.    

     This test is conducted generally as per the methods described in the SAE standard J 
1634-2017. The light-duty test cycles specified in this standard are replaced by transit 
bus test cycles mentioned above. 

     The Multi-Cycle test (MCT) procedure is adopted for this bus. The end of test is 
determined when the bus cannot keep up with the speed trace of the test cycle, as 
recommended by the bus manufacturer. The battery system is recharged to full SOC at 
the end of the test, following procedures specified in SAE J 1634-2017. During the 
recharge, the DC energy (into the battery system) and the AC energy (into the charger) 
are recorded.  From these data, the average AC energy consumption, the charger 
efficiency (DC Energy, kWh/AC Energy, kWh) and range (miles) for each test cycle is 
calculated. 
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Figure 1. Manhattan Driving Cycle (duration 1089 sec, Maximum speed 25.4 mph, average 
speed 6.8 mph)

Figure 2.  Orange County Bus Cycle (Duration 1909 Sec, Maximum Speed 41 mph, 
Average Speed 12 mph).
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Figure 3.  HD-UDDS Cycle (duration 1060 seconds, Maximum Speed 58 mph, Average 
Speed 18.86 mph).

6-III. DISCUSSION

The driving cycle consists of three simulated transit driving cycles: Manhattan, 
Orange County Bus Cycle and the HD-UDDS, as described in 6-II. 

     An extensive pretest maintenance check is conducted including the replacement of 
all lubrication fluids, if applicable.  The details of the pretest maintenance are given in 
the first three Pretest Maintenance Forms.  The fourth sheet shows the Pretest 
Inspection Form.  Finally, the summary sheet provides the average energy consumption 
and range of bus for the three test cycles. The test was conducted at a seated load 
weight of 40,630 lbs. The average AC energy consumption for the Manhattan, OCBC 
and the HD-UDDS were 2,279 Wh/mile, 2,204 Wh/mile and 2,213 Wh/mile respectively. 
The range for the three driving cycles were 276 miles, 285 miles and 296 miles 
respectively. 

    This bus was tested using the Manhattan, Orange County and UDDS driving cycles.  
The energy economy and range results for buses tested using these cycles are not 
directly comparable to buses tested under the earlier protocol that uses the CBD, 
Arterial and Commuter driving cycles.
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ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 1 of 3 

Bus Number: 2020-06-P Date: 08/24/2020 SLW (lb.): 40,630 

Personnel: T.S. & E.D. 

ENERGY SYSTEM OK 

Install fuel measurement system  

Remarks: None noted. 

BRAKES/TIRES OK 

Inspect hoses  

Inspect brakes  

Check tire inflation pressures (mfg. specs.)  

Check tire wear (less than 50%)  

Remarks: 130 psi front/rear 

BATTERY COOLING SYSTEM OK 

Check hoses and connections  

Check system for coolant leaks  

Remarks: None noted. 
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ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 2 of 3 

Bus Number: 2020-06-P Date: 08/24/2020 

Personnel: T.S. & E.D. 

ELECTRICAL SYSTEM OK 

Check battery  

Inspect wiring  

Inspect terminals  

Check lighting  

Remarks: None noted. 

DRIVE SYSTEM OK 

Drain transmission fluid N/A 

Replace filter/gasket N/A 

Check hoses and connections N/A 

Replace transmission fluid N/A 

Check for fluid leaks N/A 

Remarks: Transmission is an electrically controlled component that’s coolant cooled. 

LUBRICATION OK 

Lube all chassis grease fittings  

Lube universal joints N/A 

Replace differential lube including axles N/A 

Remarks: None noted. 
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ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 3 of 3 

Bus Number: 2020-06-P Date: 08/24/2020 

Personnel: T.S. & E.D. 

OTHER ITEMS OK 

Replace air filter N/A 

Inspect air compressor and air system  

Inspect vacuum system, if applicable N/A 

Check and adjust all drive belts N/A 

Remarks: None noted 

STEERING SYSTEM OK 

Check power steering hoses and connectors  

Service fluid level N/A 

Check power steering operation  

Remarks: None noted 

OK 

Ballast bus to seated load weight  

TEST DRIVE OK 

Check brake operation  

Check transmission operation  

Remarks: None noted 
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ENERGY ECONOMY PRE-TEST INSPECTION FORM 
Page 1 of 1 

Bus Number: 2020-06-P Date: 08/24/2020 & 09/17/2020 

Personnel: S.I. & M.H. 

PRE WARM-UP If OK, Initial 

Energy Economy Pre-Test Maintenance Form is complete T.S. 

Cold tire pressure (psi): Front 130 Middle N/A Rear 130 T.S. 

Energy economy instrumentation installed and working properly. T.S. 

Bus is loaded to SLW during coast down T.S. 

WARM-UP & TESTING If OK, Initial 

Interior and exterior lights on, evaporator fan on M.H.

Air conditioner off M.H.

Defroster off M.H.

Windows and doors closed M.H.

Do not drive with left foot on brake M.H.
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ENERGY ECONOMY DATA FORM 
 (Battery Electric Buses) 

Page 1 of 1 

Bus Number: 2020-06-P Manufacturer: Proterra Date: 09/16/2020 
Fuel Type: Electric Personnel: S.I. & M.H. 
Temperature (°F): 28.9 Humidity (%): 43.6 Barometric Pressure (inHg): 66.5 
SLW (lb.): 40,630 Charger: Proterra 

Manhattan Orange 
County UDDS 

AC Energy (Wh/mile) 2,279 2,204 2,123 

Range (miles) 276 285 296 

Comments: “End of Test” was when bus could not maintain 65 mph on the dynamometer. 
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6.0 ENERGY ECONOMY 

BUS TESTED ON CHASSIS DYNAMOMETER FOR 
PERFORMANCE AND ENERGY ECONOMY  
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 FEDERAL TRANSIT BUS TEST 
Performed for the Federal Transit Administration U.S. DOT 

In accordance with 49 CFR, Part 665 

Manufacturer: Proterra Operating Company, Inc. 
Model: ZX5 PD2 

Partial Test 

August 2022 

Report Number: LTI-BT-R2022-07-P 

The Thomas D. Larson 
Pennsylvania Transportation Institute 
201 Transportation Research Building 
The Pennsylvania State University 
University Park, PA  16802 
(814) 865-1891

Bus Testing and Research Center 
2237 Plank Road 
Duncansville, PA  16635 
(814) 695-3404
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FEDERAL TRANSIT BUS TEST 
Performed for the Federal Transit Administration, U.S. DOT 

1200 New Jersey Avenue, SE 
Washington, DC  20590 

In accordance with 49 CFR Part, 665 

Manufacturer:  Proterra Operating Company, Inc. 
Manufacturer’s address: 1815 Rollins Rd. 

   Burlingame, CA 94010 

Model: ZX5 PD2 

Partial Test 

Report Number: LTI-BT-R2022-07-P 
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EXECUTIVE SUMMARY 

TEST HIGHLIGHTS 

The information in this report pertains only to this specific bus, as received from 
the manufacturer for testing. 

The Check-In section of the report provides a description of the bus and specifies 
its major components.  The following table gives the salient specifications. 

Manufacturer Proterra Operating Company, Inc. 
Model ZX5 PD2 
Chassis Make/Model Proterra / ZX5 
Chassis Modified No 
Length 42 feet, 5 ¾ inches 
Fuel Battery-Electric 
Service Life 12 Year / 500,000 Miles – Partial Test 
Number of Seats (including 
driver)  37 or 31 with 2 wheelchairs 

Manufacturer-Designated 
Standing Passenger Capacity 19 

Gross Vehicle Weight used for 
testing 43,600 lb. 

Gross Vehicle Weight Rating 43,650 lb. 
Mileage at Delivery 5,663 miles 
Test Start Date May 18, 2022 
Test Completion Date June 22, 2022 
Report Issuance Date August 4, 2022 

The measured curb weight was 13,990 lb. for the front axle and 20,890 lb. for the 
rear axle.  These combined weights provided a total measured curb weight of 34,880 lb.  
There are 37 seats including the driver (six seats stow away for two wheelchair 
positions) and free floor space for 43 standing passengers bringing the potential total 
passenger capacity to 80. However, a placard shows the maximum number of standing 
passengers as 19. Therefore, the gross load represents 31 seated passengers 
(including driver), two wheelchairs and 19 standees for a total of 52 passengers. Gross 
load is calculated as (150 lb. x 50) + (600 lb. x 2) = 8,700 lb.  At full declared capacity, 
the measured gross vehicle weight was 43,600 lb.  There is a potential to overload this 
bus with the available floor space for standing passengers. 

This bus has provisions for a diesel fueled auxiliary heater, however no diesel 
fueled heater was installed.  

The FTA determined that this bus be tested for Check-in, Performance and Gradeability 
and Energy Economy and Range; the baseline full Bus Testing report for this test is LTI-
BT-R1906. 
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ABBREVIATIONS AND ACRONYMS 

ABS     -   anti-skid braking system
ABTC -   Altoona Bus Test Center
A/C -   air conditioner, or air conditioning
AC - alternating current
ADA -   American Disability Act
Ah  -   Ampere hours 
CDCTS -    chassis dynamometer test control system 
CVS - constant volume sampling
CW -   curb weight (bus weight including maximum fuel, oil, and coolant; but

     without passengers or driver) 
dB(A) -   decibels with reference to 0.0002 microbar as measured on the "A" scale
DC - direct current
DIR -   test director
DR - bus driver
EPA -   Environmental Protection Agency
GAWR – gross axle weight rating
GVL -   gross vehicle load (150 lb. for every designed passenger seating

     position, for the driver, and for each 1.5 sq ft of free floor space) 
GVW -   gross vehicle weight (curb weight plus gross vehicle load)
GVWR  -   gross vehicle weight rating  
HD-UDDS – Heavy Duty-Urban Dynamometer Driving Schedule 
LTI -   Larson Transportation Institute 
mpg -   miles per gallon
mph -   miles per hour
PM - Preventive maintenance
PSTT -   Penn State Test Track
rpm -   revolutions per minute
SAE -   Society of Automotive Engineers
SCF - Standard cubic foot
SCH -   test scheduler
SA - staff assistant
SLW -   seated load weight (curb weight plus 150 lb. for every designed passenger seating

 position and for the driver) 
TD - test driver
TECH -   test technician
TM - track manager
TP - test personnel
Wh - Watt hour
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TEST BUS CHECK-IN 

I. OBJECTIVE

The objective of this task is to log in the test bus, assign a bus number, complete 
the vehicle data form, and perform a safety check. 

II. TEST DESCRIPTION

The test consisted of assigning a bus test number to the bus, cleaning the bus, 
completing the vehicle data form, obtaining any special information and tools from the 
manufacturer, determining a testing schedule, performing an initial safety check, and 
performing the manufacturer's recommended preventive maintenance.  The bus 
manufacturer certified that the bus meets all Federal regulations. 

III. DISCUSSION

The check-in procedure is used to identify in detail the major components and 
configuration of the bus. 

     The test bus consisted of a Proterra Operating Company, Inc. ZX5 PD2 model bus.  
The bus has a curbside, front passenger door forward of the front axle and a curbside, 
rear passenger door forward of the rear axle. The front passenger door is equipped with 
a Ricon / RISSR  OC27611T00 fold out ramp. Power is provided by a Parker / GVM310-
200 traction motor with a four-speed transmission and six lithium-ion battery packs 
totaling 660 kWh of energy. 

This bus has provisions for a diesel fueled auxiliary heater, however no diesel 
fueled heater was installed.  

The measured curb weight was 13,990 lb. for the front axle and 20,890 lb. for the 
rear axle.  These combined weights provided a total measured curb weight of 34,880 lb.  
There are 37 seats including the driver (six seats stow away for two wheelchair 
positions) and free floor space for 43 standing passengers bringing the potential total 
passenger capacity to 80. However, a placard shows the maximum number of standing 
passengers as 19. Therefore, the gross load represents 31 seated passengers 
(including driver), two wheelchairs and 19 standees for a total of 52 passengers. Gross 
load is calculated as (150 lb. x 50) + (600 lb. x 2) = 8,700 lb.  At full declared capacity, 
the measured gross vehicle weight was 43,600 lb.  There is a potential to overload this 
bus with the available floor space for standing passengers.
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VEHICLE DATA FORM 
Page 1 of 7 

Bus Number: 2022-07-P Date of Check-In: 05/18/22 

Bus Manufacturer: Proterra Operating Company, 
  Inc. 

Vehicle Identification 
Number (VIN): 7JZTH13J3LS000262 

Model Number: ZX5-PD2 Chassis Mfr./Mod. #: Proterra / ZX5 

Personnel: E.D., P.D., S.R., R.M., J.M., T.G. & F.T. Starting Odometer Reading: 5,663 

WEIGHT: 

Individual Wheel Reactions: 

Weights 
(lb.) 

Front Axle Middle Axle Rear Axle 

Curb Street Curb Street Curb Street 

CW 7,010 6,980 N/A N/A 10,630 10,260 

SLW 7,940 7,920 N/A N/A 12,370 12,520 

GVW 9,060 8,860 N/A N/A 12,760 12,920 

Total Weight Details: 

Weight (lb.) CW SLW GVW GAWR 

Front Axle 13,990 15,860 17,920 18,078 

Middle Axle N/A N/A N/A N/A 

Rear Axle 20,890 24,890 25,680 28,660 

Total 34,880 40,750 43,600 
GVWR: 43,650 

(Declared by 
Manufacturer) 

Dimensions: 

Length (ft/in) 41 / 8 ½ 

Length Over Bumpers (ft/in) 42 / 5 ¾ 

Width (in)  124 ¼ (with mirrors)   101 ½  (without mirrors) 

Height of bus (in) 108 ½ 

Overall Height (in) 127 ½ 

Front Overhang (in) 103 ¼ 

Rear Overhang (in) 109 ½ 

Wheelbase (in) 297 

Wheel Track (in) 
Front: 86.0 

Middle: N/A 
Rear: 77.3 
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VEHICLE DATA FORM 
Page 2 of 7 

CLEARANCES: 

Lowest Point Outside Front Axle Location: Curb guard Clearance(in): 7.5 

Lowest Point Outside Rear Axle Location: Transmission Clearance(in): 8.7 

Lowest Point between Axles Location: Battery framework Clearance(in): 8.9 

Front Bumper Height (in) 16.6 

Rear Bumper Height (in) 16.0 

Ground Clearance at the center (in) 8.9 

Front Approach Angle (deg)* 9.3 

Rear Approach Angle (deg)* 8.3 

Ramp Clearance Angle (deg) 3.4 

Aisle Width (in) Front: 23.8    Rear: 23.5 
Inside Standing Height at Center 
Aisle (in) Front: 90.4    Rear: 74.9 

*measurements used to calculate approach and departure angles are taken from the centerline of the
axles.
BODY DETAILS:

Body Structural Type Unibody 

  Frame Material Steel (Partial, behind rear axle) 

  Body Material Composite / Fiberglass 

  Floor Material Composite / Fiberglass 

  Roof Material Composite / Fiberglass 

Windows Type Fixed (Bottom) Movable (Top)

  Window Mfg./Model No. Arow / AS3 Dot 411 

Number of Doors 1    Front - Curbside 
 1   Rear - Curbside 

 Mfr. / Model No. Front- Ventura / IGE 1100 
Rear-  Ventura / PSE 1250 

  Dimension of Each Door (in) Front-  75.1 x 33.9    Rear- 75.4 x 46.1 

Passenger Seat Type Cantilever
(Front)

Pedestal
(Rear)

Other

Passenger Seat Mfg./ Model No. American Seating / Insight Passenger Seat 

Driver Seat Type Air Spring Other

  Mfr. / Model No. USSC / 9100 ALX3 

Number of Seats (including Driver) 37 or 31 and 2 wheelchairs 

Bus Number: 2022-07-P Date: 05/18/22 
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VEHICLE DATA FORM 
Page 3 of 7 

Bus Number: 2022-07-P Date: 05/18/22 

BODY DETAILS (Contd.) 

Free Floor Space (ft2) 65.8 (with seats)        60.7 (with wheelchairs) 

Height of Each Step at Normal 
Position (in) 

Front    1. 16.0  2. N/A 3. N/A 4. N/A

Middle  1.  N/A 2. N/A 3. N/A 4. N/A

Rear     1. 15.0  2. N/A 3. N/A 4. N/A

Step Elevation Change - Kneeling (in) Front: 2.6          Rear: 0.5 

ELECTRIC DRIVE SYSTEM 

Type Series Battery Electric Parallel Electric Hybrid

Number of Traction Motors 1 

Mfr. / Model No. Parker / GVM310-200 

Location of Traction Motors Rear 

Type Permanent Magnet AC Motor 

Motor Control System Mfr./Model No. John Deere / PD400 Single 

Location Rear 

Max Rated Power Output (kW) 240 

Nominal Voltage (volts) 750 

Drive Battery Mfr./ Model No. Proterra / SN: 2000004156 / PN: 052228 

Number of Battery Packs 6 

Location of Battery Packs 4 under bus, 2 on roof 

Individual Battery Capacity (kWh) 112.8 

Total Nominal Battery Capacity (kWh) 660 

Total Usable Battery Capacity (kWh) 600 

Total Nominal Battery Capacity (Ah) 1,026 

Battery Type (Chemistry) Lithium - Ion 

Low Voltage Battery 
12 Volt 24 Volt*

*Two 12 Volt batteries hooked as a 24 Volt system

Low Voltage Battery Mfr./Model No. X2 Power / SLI31AGMDP 
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VEHICLE DATA FORM 
Page 4 of 7 

Bus Number: 2022-07-P Date: 05/18/22 

OTHERS 

Air Compressor Mfr. / Model No. Hydrovane / 0009-0010-07 

Maximum Capacity (ft3 / min) 8.96 

TRANSMISSION

Transmission Type Manual Automatic

  Mfr. / Model No. Eaton / EMA-12N0304C 

Control Type Mechanical Electrical Other

Integral Retarder Mfr. / Model No. Yes No

SUSPENSION 

Number of Axles 2 

Front Axle Type Independent Beam Axle

  Mfr. / Model No. ZF / RL82EC 

GAWR (lb.) 18,078 

Axle Ratio (if driven) N/A 

  Suspension Type Air Spring Other

No. of Shock Absorbers 2 

  Mfr. / Model No. Koni / 99B-5414 SP2 

Sway Bar Equipped Front Rear    N/A

Rear Axle Type Independent Beam Axle

 Mfr. / Model No. ZF / AV 133/90 

GAWR (lb.) 28,660 

  Axle Ratio (if driven) 6.19 

  Suspension Type Air Spring Other

No. of Shock Absorbers 4 

Mfr. / Model No. Koni Holland / 998 5415 
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VEHICLE DATA FORM 
Page 5 of 7 

Bus Number: 2022-07-P Date: 05/18/22 

WHEELS & TIRES 

Front Wheel Mfr./ Model No. Alcoa / Dura-bright EVO 22.5 x 9.00-176 

Wheel Weight Rating (lb.) 9,090 

Tire Mfr./ Model No. Michelin / X-Incity 315 / 80R 22.5 

Tire Weight Rating (lb.) 9,370 for single tire 

Rear Wheel Mfr./ Model No. Alcoa / Dura-bright EVO 22.5 x 9.00-176 

Wheel Weight Rating (lb.) 9,090 

Tire Mfr./ Model No. Michelin / X-Incity 315 / 80R 22.5 

Tire Weight Rating (lb.) 8,820 for dual tires 

BRAKES 

Front Axle Brakes Type Cam Disc Other (explain)

  Mfr. / Model No. Knorr / SN7 

Middle Axle Brakes Type    Cam Disc Other

  Mfr. / Model No. N/A 

Rear Axle Brakes Type Cam Disc Other (explain)

  Mfr. / Model No. Knorr / SB7 
External Parking Brake 
  Mfr. / Model No. N/A 

HVAC 

Driver Heating System Type Engine Coolant     Electric (Battery Coolant)    Other

Capacity (Btu/hr) Not available - Tied to passenger heating system 

Mfr./Model No. See passenger heating system 

Passenger Heating System Type Engine Coolant    Electric (Battery Coolant)    Other

Capacity (Btu/hr) 68,000 

Mfr./Model No. Valeo / 11140546A 

Auxiliary Heater Yes No

Mfr./Model No. N/A 

Driver Air Conditioner Yes No

Location Tied to passenger air conditioning system 

Capacity (Btu/hr) Not available – Tied to passenger air conditioning system 

A/C Compressor Mfr./Model Number See passenger air conditioning system 

Passenger Air Conditioner Yes No
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VEHICLE DATA FORM 
Page 6 of 7 

Bus Number: 2022-07-P Date: 05/18/22 

HVAC (cont.) 

Passenger Air Conditioner Engine Driven Electric Other

Location Roof 

Capacity (Btu/hr) 65,000 

A/C Compressor Mfr./Model No. Panasonic / C-SWS225H00C 

STEERING 

Steering Gear Box Type Electric / Hydraulic 

Mfr. / Model No. Ross / Hydrapower 

Steering Wheel Diameter 18” 

Number of turns (lock to lock) 4 1/8 

Control Type Electric Hydraulic Other (explain)

OTHERS 

ADA Ramps   Location: Front Type: Fold out 

ADA Lifts       Location: N/A Type: N/A 

  Mfr. / Model No. Ricon / RISSR-OC27611T00 
Emergency Exit Location:    Windows 

   Doors 
 Roof hatch   

Number: 4 
      2 
      2     

Fire Suppression System Type Not provided 

Mfr./Model No. N/A 

CAPACITIES 

Fuel Tank Capacity (gallons) N/A 

Engine Crankcase Capacity (gallons) N/A 

Transmission Capacity (gallons) 2.1 

Differential Capacity (gallons) 4.4 

Engine Cooling System Capacity (gallons) N/A 

Battery Cooling System Capacity (gallons) 17 

Electronics Cooling System Capacity (gallons) 11.8 

Drive Motor Cooling System (gallons) N/A – part of electronics cooling system 

Power Steering Fluid Capacity (quarts) 11 
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VEHICLE DATA FORM 
Page 7 of 7 

Bus Number: 2022-07-P Date: 05/18/22 

List all spare parts, tools and manuals delivered with the bus. 

Part Number Description Qty. 

N/A N/A N/A 
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COMPONENT/SUBSYSTEM INSPECTION FORM 
Page 1 of 1 

Bus Number: 2022-07-P Date: 05/18/22 

Subsystem Checked Initials Comments 

Air Conditioning Heating 
and Ventilation E.D.

Provision for auxiliary diesel-fueled 
heater, however no diesel-fueled 

heater was installed. 
Body and Sheet Metal  E.D. No sheet metal. 

Frame  E.D. Unibody- 
composite (fiberglass) 

Steering  E.D. None noted. 

Suspension  E.D. None noted. 

Interior/Seating  E.D. None noted. 

Axles  E.D. None noted. 

Brakes  E.D. None noted. 

Tires/Wheels  E.D. None noted. 

Exhaust N/A E.D. None noted. 

Fuel System N/A E.D. Battery Electric. 

Transmission  E.D. None noted. 

Drive Motors/Axle  E.D. None noted. 

Engine N/A E.D. N/A 

Accessories  E.D. N/A 

ADA Accessible Lift 
System N/A E.D. N/A 

ADA Accessible Ramp 
System  E.D. None noted. 

Interior Fasteners  E.D. None noted. 

Batteries  E.D. None noted. 

Emergency Exits  E.D. None noted. 

Fire Suppression System N/A E.D. Not provided. 
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CHECK - IN

Proterra Operating Company, Inc. 
ZX5 PD2 
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CHECK - IN CONT.

Proterra Operating Company, Inc. 
ZX5 PD2 
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CHECK - IN CONT.

RICON / RISSR-OC 27611Y00 FOLD-OUT RAMP 

OPERATOR’S AREA 
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CHECK - IN CONT. 

INTERIOR FROM FRONT 

INTERIOR FROM REAR 
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CHECK - IN CONT. 

VIN TAG 

PLACARD SHOWING MAXIMUM STANDING 
PASSENGERS 
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CHECK - IN CONT. 

REAR COMPARTMENT 

UNDERSIDE OF BUS – FRONT TO REAR



2022-07-P Page 21 of 34 

CHECK - IN CONT. 

UNDERSIDE OF BUS – REAR TO FRONT 
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4. PERFORMANCE - AN ACCELERATION, GRADEABILITY,
AND TOP SPEED TEST 

4-I.  TEST OBJECTIVE

The objective of this test is to determine the acceleration, gradeability, and top 
speed capabilities of the bus. 

4-II.  TEST DESCRIPTION

     In this test, the bus was operated at SLW on a chassis dynamometer.  The 
procedure dictates that the test bus be accelerated to a maximum “power-
limited”/”governed” or maximum “safe” speed not exceeding 80 mph. The maximum 
power-limited/governed speed, if applicable, is the top speed as limited by the engine 
control system.  The maximum safe speed is defined as the maximum speed that the 
dynamometer, the tires or other bus components are limited to. The test vehicle speed 
was measured using a speed encoder built in the chassis dynamometer.  The time 
intervals between 10 mph increments were recorded using a Data Acquisitions System.  
Time-speed data and the top speed attained were recorded on the Performance Data 
Form.  The recorded data was used to generate a percent grade versus speed table 
and a speed versus time curve. All the above are available in the following pages. 

4-III.  DISCUSSION

This test consisted of three runs from standstill to full throttle on the chassis 
dynamometer.  Speed versus time data was obtained for each run and results are 
averaged to minimize test variability.  The test was performed up to a maximum 
governed speed of 65.0 mph.  The calculated gradeability results are attached. The 
average time to reach 30 mph was 12.0 seconds. The maximum gradeablity at 10 mph 
was 18.48% and at 40 mph was 5.31%.  
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PERFORMANCE DATA FORM 
Page 1 of 1 

Bus Number: 2022-07-P Date: 06/22/22 

Personnel:  G.C. & S.I. 

Temperature (°F): 75 Humidity (%): 52 

Barometric Pressure (inHg):  28.8 

INITIALS: 

Air Conditioning - OFF Checked G.C.

Heater pump motor - OFF Checked G.C.

Defroster - OFF Checked G.C.

Exterior and interior lights - ON Checked G.C.

Windows and doors - CLOSED Checked G.C.

ACCELERATION, GRADEABILITY, TOP SPEED 

Recorded Interval Times 

Speed Run 1 Run 2 Run 3 

10 mph 3.0 2.8 3.0 

20 mph 7.2 7.1 7.3 

30 mph 12.0 11.9 12.1 

40 mph 20.3 20.2 20.6 

50 mph 30.6 30.8 31.3 

60 mph 48.3 49.1 49.9 

70 mph N/A N/A N/A 

Maximum Speed (mph): 65.0 (maximum governed speed reached) 
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PERFORMANCE SUMMARY SHEET 

Bus Number: 2022-07-P Date: 06/22/22 

Personnel:  G.C. & S.I. 

Test Conditions: 

Temperature (°F): 75 Humidity (%): 52 

Barometric Pressure (inHg):  28.8 

Test Results: 

Vehicle Speed 
(MPH) 

Time 
(SEC) 

Acceleration 
(FT/SEC^2) 

Max. Grade (%) 

1.0 1.0 3.53 10.96 

5.0 1.9 8.45 26.24 

10.0 2.9 5.95 18.48 

15.0 4.2 4.44 13.79 

20.0 7.2 1.49 4.63 

25.0 9.4 3.22 10.00 

30.0 12.0 2.49 7.73 

35.0 16.6 2.14 6.65 

40.0 20.7 1.71 5.31 

45.0 25.1 1.38 4.29 

50.0 31.0 1.12 3.48 

55.0 39.9 0.96 2.98 

60.0 49.1 0.68 2.11 

65.0 74.6 Maximum Speed 
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6. ENERGY ECONOMY AND RANGE TEST – AN ENERGY
CONSUMPTION AND RANGE TEST FOR BATTERY ELECTRIC BUSES 

USING APPROPRIATE OPERATING CYCLES 

6-I.  TEST OBJECTIVE

The objective of this test is to provide accurate comparable energy consumption 
data on battery electric transit buses produced by different manufacturers.  This energy 
economy test bears no relation to the calculations done by the Environmental Protection 
Agency (EPA) to determine levels for the Corporate Average Fuel Economy Program.  
EPA’s calculations are based on tests conducted under laboratory conditions intended 
to simulate city and highway driving.  This energy economy test, as designated here, is 
a measurement of the energy consumed by a vehicle traveling a specified test operating 
profile, under specified operating conditions that are typical of transit bus operation.  
The results of this test will not represent actual energy usage but will provide data that 
can be used by FTA Grantees to compare buses tested using this procedure. 

6-II.  TEST DESCRIPTION

     This test is performed in the emissions bay of the LTI Vehicle Testing Laboratory.  
The Laboratory is equipped with a Schenk Pegasus 300 HP, large-roll (72 inch 
diameter) chassis dynamometer suitable for heavy-vehicle emissions testing. The 
driving cycles are the Manhattan cycle, a low average speed, highly transient urban 
cycle (Figure 1), the Orange County Bus Cycle which consists of urban and highway 
driving segments (Figure 2), and the EPA HD-UDDS Cycle (Figure 3).  This test is 
conducted at seated load weight.    

     This test is conducted generally as per the methods described in the SAE standard J 
1634-2017. The light-duty test cycles specified in this standard are replaced by transit 
bus test cycles mentioned above. 

     The Multi-Cycle test (MCT) procedure is adopted for this bus. The end of test is 
determined when the bus cannot maintain 50 miles per hour or earlier, as 
recommended by the bus manufacturer. The battery system is recharged to full SOC at 
the end of the test, following procedures specified in SAE J 1634-2017. During the 
recharge, the DC energy (into the battery system) and the AC energy (into the charger) 
are recorded.  From these data, the average AC energy consumption, the range (miles) 
and the charger efficiency for each test cycle are reported. 
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Figure 1. Manhattan Driving Cycle (duration 1089 sec, Maximum speed 25.4 mph, average 
speed 6.8 mph)

Figure 2.  Orange County Bus Cycle (Duration 1909 Sec, Maximum Speed 41 mph, 
Average Speed 12 mph).
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Figure 3.  HD-UDDS Cycle (duration 1060 seconds, Maximum Speed 58 mph, Average 
Speed 18.86 mph).

6-III. DISCUSSION

The driving cycle consists of three simulated transit driving cycles: Manhattan, 
Orange County Bus Cycle and the HD-UDDS, as described in 6-II. 

An extensive pretest maintenance check is conducted including the replacement of 
all lubrication fluids, if applicable.  The details of the pretest maintenance are given in 
the first three Pretest Maintenance Forms.  The fourth sheet shows the Pretest 
Inspection Form.  Finally, the summary sheet provides the average energy consumption 
and range of bus for the three test cycles. The test was conducted at a seated load 
weight of 40,750 lbs. The average AC energy consumption for the Manhattan, OCBC 
and the HD-UDDS were 2,295 Wh/mile, 2,173 Wh/mile and 2,167 Wh/mile respectively. 
The range for the three driving cycles were 288 miles, 304 miles and 305 miles 
respectively. The charger efficiency was 92.1%.

    This bus was tested using the Manhattan, Orange County and UDDS driving cycles.  
The energy economy and range results for buses tested using these cycles are not 
directly comparable to buses tested under the earlier protocol that uses the CBD, 
Arterial and Commuter driving cycles.

During the pre-test maintenance, a leak was discovered in the HVAC/Battery Cooling 
system unit.  A representative from Valeo (HVAC vendor) discovered a brazed joint in 
the refrigeration unit was leaking. The joint was cleaned and brazed again.
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ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 1 of 3 

Bus Number: 2022-07-P Date: 06/20/22 SLW (lb.): 40,750 

Personnel: R.M., F.T. & E.L. 

ENERGY SYSTEM OK 

Install fuel measurement system  

Remarks: 

BRAKES/TIRES OK 

Inspect hoses  

Inspect brakes  

Check tire inflation pressures (mfg. specs.)  

Check tire wear (less than 50%)  

Remarks: No issues with brakes and tires. 

BATTERY COOLING SYSTEM OK 

Check hoses and connections  

Check system for coolant leaks  

Remarks: A/C system had a leak and it had to be repaired by the manufacturer. 

Had a chiller for the batteries. 



2022-07-P Page 30 of 34 

ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 2 of 3 

Bus Number: 2022-07-P Date: 06/20/22 

Personnel: R.M., F.T. & E.L. 

ELECTRICAL SYSTEM OK 

Check battery  

Inspect wiring  

Inspect terminals  

Check lighting  

Remarks: No issues with the electrical system. 

DRIVE SYSTEM OK 

Drain transmission fluid N/A 

Replace filter/gasket N/A 

Check hoses and connections  

Replace transmission fluid N/A 

Check for fluid leaks  

Remarks: This bus has a four-speed transmission with fluid, but no filter. 

LUBRICATION OK 

Lube all chassis grease fittings  

Lube universal joints  

Replace differential lube including axles N/A 

Remarks: No issues on lubrication. 
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ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 3 of 3 

Bus Number: 2022-07-P Date: 06/20/22 

Personnel: R.M., F.T. & E.L. 

OTHER ITEMS OK 

Replace air filter N/A 

Inspect air compressor and air system  

Inspect vacuum system, if applicable N/A 

Check and adjust all drive belts N/A 

Remarks: Electric bus has no air filter, vacuum system or drive belts. 

STEERING SYSTEM OK 

Check power steering hoses and connectors  

Service fluid level  

Check power steering operation  

Remarks: No issues with steering system. 

OK 

Ballast bus to seated load weight during coast down  

TEST DRIVE OK 

Check brake operation  

Check transmission operation  

Remarks: Brakes were good. 
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ENERGY ECONOMY PRE-TEST INSPECTION FORM 
Page 1 of 1 

Bus Number: 2022-07-P Date: 06/20/22 

Personnel: G.C., S.I., R.M., F.T. & E.L. 

PRE WARM-UP If OK, Initial 

Energy Economy Pre-Test Maintenance Form is complete R.M.

Cold tire pressure (psi): Front 130 Middle N/A Rear 130 R.M.

Energy economy instrumentation installed and working properly. S.I.

Bus is loaded to SLW during coast down R.M.

WARM-UP If OK, Initial 

Interior and exterior lights on, evaporator fan on G.C.

Air conditioner off G.C.

Defroster off G.C.

Windows and doors closed G.C.

Do not drive with left foot on brake G.C.
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ENERGY ECONOMY DATA FORM 
 (Battery Electric Buses) 

Page 1 of 1 

Bus Number: 2022-07-P Manufacturer: Proterra Date: 06/21/22 
Fuel Type: Electric Personnel: G.C. & S.I. 
Temperature (°F): 80 Humidity (%): 52 Barometric Pressure (inHg): 28.7 
SLW (lb.): 40,750 Charger: Proterra 

Manhattan Orange 
County UDDS 

AC Energy (Wh/mile) 2,295 2,173 2,167 

Range (miles) 288 304 305 

Charger Efficiency (%) 92.1 

Comments: None noted 
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6.0 ENERGY ECONOMY 

BUS TESTED ON CHASSIS DYNAMOMETER FOR 
PERFORMANCE AND ENERGY ECONOMY  

PROTERRA CHARGER
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Description ZX5+
Total Energy kWh 492

Operating Efficiency*
kWh/mile 1.7-2.5

MPGe 15-22

Operating Range* Miles 160-240

Top Speed (Proterra-governed) mph (per tire rating) 65

Acceleration
(at SLW, seconds)

0 to 20 mph 6.2

20 to 50 mph 21.6

Gradability
(top speed at % grade, at SLW, mph)

5% 48

10% 29

15% 19

Max Grade (at SLW) 29.5%

Horsepower
Peak 322

Continuous 275

Motor Single 240kW permanent magnet drive motor •

Gearbox 4-speed EV transmission •

Curb Weight lbs 30,050

Max Gross Vehicle Weight Rating lbs 43,650

CHARGING

Max Plug-in Charge Rate at 200A kW 147

Max Plug-in Charge Rate at 300A kW 221

Max Overhead Charge Rate at 500A kW 370

Overhead Charging***
Miles replenished per 10 minutes ** 24

Est. time 0-80% at 450 kW 1.3 hrs

Plug-in Charging***
Est. time 0-80% at 150 kW 2.6 hrs

Est. time 0-80% at 180 kW 1.9 hrs

VEHICLE DIMENSIONS

Length (over bumpers) 443"

Roof Height 129.5"

Width (without mirrors) 102"

Width (with mirrors) 116"

Wheelbase 243"

Approach Angle 9.3°

Breakover Angle 9.4°

Departure Angle 9.3°

Turning Radius 420"

*Operating range and efficiencies approximated from simulations based on Altoona testing results at SLW, and will vary with route conditions, weather, vehicle configuration and driver behavior.
** ProDrive powertrain efficiencies  |  *** Charge time will vary depending on charger type. Estimated charge time 0-80% as displayed on driver dashboard. 

35 FOOT
BATTERY-ELECTRIC
TRANSIT BUS
PLATFORM SPECIFICATIONS



INTERIOR

Seating Capacity 29

Clear Door Width Front 33.75", Rear 43.4"

Lighting LED interior lighting system

Handles Stainless-steel stanchion system

Stop Request ADA pull cord or touch tape stop request

Doors Sensitive edges on both front and rear door

Wipers Electric wipers and washers

HVAC Overhead integrated system

EXTERIOR

Bus Body Carbon-fiber-reinforced composite material

Tire Size 315/80R22.5

Exterior Lights LED

BRAKES & SUSPENSION

Braking System Front & rear air disk brakes

Regenerative Braking Standard

Traction 4-wheel ABS with traction control

Suspension Multi-Link Air Ride rear suspension

ELECTRICAL SYSTEM

Battery System Integrated battery management system

Low Voltage Two, Group 31 700 CCA 12v batteries

Charge Ports J1772 CCS: One port standard at curb-side rear, 2nd port optional at street-side rear or curb-side front

Plug-in Charging Universal standard J1772-CCS

Overhead Charging Optional; Universal standard J3105

ADA

Two ADA locations, one on each side of the aisle directly behind the front wheels

ADA securement system

Front electrically operated wheelchair ramp (4:1, 6:1 slope)

Rear door modesty panels

Aisle width between front wheel wells: 35.7"

WARRANTY

Vehicle Complete Bus - 1 year or 50,000 miles
Extended warranties and service contracts available upon request

Batteries Standard: 6 years | Extended: 12 years
SP
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Description ZX5+ ZX5 MAX

Total Energy kWh 492 738

Operating Efficiency*
kWh/mile 1.8-2.5 1.9-2.8

MPGe 15-21 14-20

Operating Range* Miles 160-240 220-340

Top Speed (Proterra-governed) mph (per tire rating) 65 65

Acceleration
(at SLW, seconds)

0 to 20 mph 6.2 6.5

20 to 50 mph 22.8 24.8

Gradability
(top speed at % grade, at SLW, mph)

5% 46 43

10% 28 25

15% 19 18

Max Grade (at SLW) 28% 25%

Horsepower
Peak 322 322

Continuous 275 275

Motor Single 240kW permanent magnet drive motor • •

Gearbox 4-speed EV transmission • •

Curb Weight lbs 30,900 35,300

Max Gross Vehicle Weight Rating lbs 43,650 43,650

CHARGING

Max Plug-in Charge Rate at 200A kW 147 147

Max Plug-in Charge Rate at 300A kW 221 221

Max Overhead Charge Rate at 500A kW 370 370

Overhead Charging***
Miles replenished per 10 min** 24 21

Est. time 0-80% at 450 kW 1.3 hrs 1.9 hrs

Plug-in Charging***
Est. time 0-80% at 150 kW 2.6 hrs 3.9 hrs

Est. time 0-80% at 180 kW 1.9 hrs 2.9 hrs

VEHICLE DIMENSIONS

Length (over bumpers) 510"

Roof Height 129.5"

Width (without mirrors) 102"

Width (with mirrors) 116"

Wheelbase 296"

Approach Angle 9.3°

Breakover Angle 7.8°

Departure Angle 9.3°

Turning Radius 516"

*Operating range and efficiencies approximated from simulations based on Altoona testing results at SLW, and will vary with route conditions, weather, vehicle configuration and driver behavior.
** ProDrive powertrain efficiencies  |  *** Charge time will vary depending on charger type. Estimated charge time 0-80% as displayed on driver dashboard.
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Description

INTERIOR

Seating Capacity 40

Clear Door Width Front 33.75", Rear 43.5"

Lighting LED interior lighting system

Handles Stainless-steel stanchion system

Stop Request ADA pull cord or touch tape stop request

Doors Sensitive edges on both front and rear door

Wipers Electric wipers and washers

HVAC Overhead integrated system

EXTERIOR

Bus Body Carbon-fiber-reinforced composite material

Tire Size 315/80R22.5

Exterior Lights LED

BRAKES & SUSPENSION

Braking System Front & rear air disk brakes

Regenerative Braking Standard

Traction 4-wheel ABS with traction control

Suspension Multi-Link Air Ride rear suspension

ELECTRICAL SYSTEM

Battery System Integrated battery management system

Low Voltage Two, Group 31 700 CCA 12v batteries

Charge Ports J1772 CCS: One port standard at curb-side rear, 2nd port optional at street-side rear or curb-side front

Plug-in Charging Universal standard J1772-CCS

Overhead Charging Optional; Universal standard J3105

ADA

Two ADA locations, one on each side of the aisle directly  behind the front wheels

ADA securement system

Front electrically operated wheelchair ramp (4:1, 6:1 slope)

Rear door modesty panels

Aisle width between front wheel wells: 35.7"

WARRANTY

Vehicle Complete Bus - 1 year or 50,000 miles
Extended warranties and service contracts available upon request

Batteries Standard: 6 years | Extended: 12 years
SP
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DEFINITIONS 

Complete Vehicle – All components that make up the Complete Vehicle as delivered within the Bill of Materials (BOM). 

Configuration – The items selected as optional content by the Customer making up their Complete Vehicle. 

Customer – The original purchaser/lessee. 

Parts – Spare parts and materials purchased through Proterra’s Parts Operations. 

Proterra – Proterra, Inc., manufacturer of Proterra EV Transit Buses, Battery Systems, and Energy Solutions and the guarantor of the 
Warranty terms herein. 

Provider – A business entity that is party to a Proterra Authorized Warranty Provider Agreement or an approved Customer’s Service 
Center. 

Warranty – The warranty terms and conditions specified within this document. 

Battery Pack Warranty Definitions: 

 “Gross Discharge Throughput” means the total energy discharged through the Battery Pack during its life, including energy 
from external chargers and energy recuperated from regenerative braking. The Gross Discharge Throughput will be tracked 
by the BMS at the Battery Pack level and reported through the onboard vehicle telemetry system. 

 “Nameplate Energy” means the amount of energy stated in the specifications, bid proposal, and/or contract, divided by the 
number of Battery Packs (e.g., 4 Battery Packs at 400 kWh would have 100 kWh nameplate energy per Battery Pack). 

 “Available Energy” means the amount of energy available between 0% state of charge (“SOC”) - This information can be 
obtained using the Proterra diagnostic tool and a snapshot thereof must accompany any battery claims. 
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PROTERRA TRANSIT BUS COMPLETE VEHICLE LIMITED WARRANTY 

Proterra, Inc. (“Proterra”) warrants to the original purchaser/lessee (“Customer”) that its Proterra Battery Electric Transit Bus will be 
free from defects in material and workmanship under normal use and when properly serviced. Proterra agrees to repair or replace 
defective parts with either new, or re-certified parts when available, subject to the terms and conditions set forth herein. 

NOTE: This Warranty does not include Proterra High Voltage Battery Packs. Please refer to the Battery Pack Limited Warranty section. 

The final determination of required repairs or parts replacement shall be the sole discretion of Proterra. This Proterra Bus New Vehicle 
Limited Warranty (“Warranty”) is a limited warranty subject to the terms and conditions stated in the sections below. 

EXCEPT FOR THE OBLIGATIONS, WARRANTIES AND REPRESENTATIONS SPECIFIED HEREIN, PROTERRA MAKES NO 
REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, AND SPECIFICALLY DISCLAIMS ANY REPRESENTATION OR WARRANTY 
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE OR NON-INFRINGEMENT, AND SPECIFICALLY DISCLAIMS ANY 
WARRANTY ARISING BY USAGE OF TRADE OR BY COURSE OF DEALING. 

This Warranty is comprised of two sections; Section A applies to the Complete Vehicle, Unitized  Structure, and Structural Systems. 
Section B applies to the Major Components specified within that Section. 

Proterra will reimburse the customer for the parts and labor as published in the Proterra Standard Repair Time Guide (“SRT”) and shall 
follow local ordinances as necessary and if applicable in accordance with the terms of this warranty and the purchase/lease agreement, 
along with associated freight costs to provide required replacement parts during the warranty time period identified below. 

Warranty repairs may be performed by the Customer, Provider, or Proterra only and must adhere to the terms and conditions outlined 
in the following statement of warranty. All components replaced under the warranty are exclusive property of Proterra Inc. and must 
be returned following the procedures set forth in the “Part Return” section of this manual. 

Proterra, at its sole discretion or as part of a Proterra Service Plan, may perform warranty repairs at the Customer location. Costs 
associated with these repairs will be at the expense of Proterra during standard operating hours. Emergency afterhours warranty 
support may be performed at the request of the Customer for a fee. See Proterra Service Support Plans for more information. 

At Proterra, safety is of the utmost importance for our customers and our employees. Therefore, we require our customers to have 
and maintain the necessary safety equipment, in accordance with state and local OSHA regulations, for the use of any Proterra 
employee, or authorized provider, that may be performing or assisting with repairs at the Customer’s location. This includes but is not 
limited to, fall restraints, proper lifting equipment and jack stands.  

Proterra employees will not be permitted to perform any repairs without the necessary safety equipment being provided. 
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WARRANTY TERMS SECTION A –PROTERRA TRANSIT BUS – STANDARD BASE WARRANTY COVERAGE 

This section includes manufactured or assembled components and systems, including some purchased assemblies listed below. 

Proterra Complete Vehicle Limited Warranty 
1 Year / 50,000 Miles, whichever occurs first. 
(1 Year / 80,467 Kilometers, whichever occurs first). 

Coverage includes all components and workmanship that were 
provided with the Complete Vehicle from the factory. 
 
Excludes: 

 Normal maintenance items or wearable items including, but not 
limited to, brake pads, filters, light bulbs, fuses, circuit breakers, 
bushings, or any consumable items that are the sole responsibility of 
the Customer 

 Provided Customer Equipment, including but not limited to, 
cameras, fare boxes, counters, and ITS components. 

 Adjustments, Alignments and/or loose hardware after the first 90 days 
following vehicle acceptance. 

Vehicle Structural Warranty 
3 Year / 150,000 Miles, whichever occurs first. 
(3 Year / 241,401 Kilometers, whichever occurs first). 

Includes the structural elements of the following: 
Suspension, Front & Rear, Powertrain Cradle, Including Support 
Members. 
 
Excludes: 

 Physically damaged components due to accidents or other impacts. 
 Modified/Repaired components that were damaged and repaired 

after collision. 
 

Body Warranty (Unitized Composite Body) 
12 Year / 500,000 Miles, whichever occurs first. 
(12 Year / 804,672 Kilometers, whichever occurs first). 

This warranty covers defects that occur in the structural layers of the 
bus body, including the laminate and balsa core. 
 
This warranty does not cover defects to non-structural members, 
including without limitation superficial cracks in the gel coat or skin coat 
surface layers of the bus body. 
 
For more information regarding gel coat and skin coat cracks, please 
refer to the Proterra Gel Coat Crack Inspection Guidelines available 
from your Service representative. 
   

Excludes: 
 Non-structural members. 
 Physical damage due to accidents or other impacts. 
 Modified/Repaired components that were damaged and repaired 

after collision. 
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WARRANTY TERMS SECTION B – PROTERRA TRANSIT BUS – STANDARD MAJOR COMPONENT COVERAGE –2YR/100K 

This section includes major components purchased and installed by Proterra and listed below and is guided by the manufacture 
warranty. Each item listed in Section B is covered for 2 years or 100,000 miles (160,934 Kilometers), whichever occurs first. 

Propulsion System 
Warranty 

System Components including but not limited to; Traction Motor, Traction Motor Inverter, Transmission, Drive 
Shaft, Output Flange, Differential, Gearboxes, Planetary Sets, and Axle shafts, Oil pump(s), and all internally 
lubricated parts. 

Excludes: Lack of maintenance and/or physically damaged components 

HV Power Electronics and 
HV Cooling Warranty 

System Components including but not limited to, VFD, DC-DC, HV Junction Box, Radiator, and Battery Coolant 
Pump(s), Contactors, Shunts and Buss Bars. 
 
Excludes: Lack of maintenance and/or physically damaged components 

HVAC Warranty System Components including but not limited to, Condenser, Compressor, Controller, HVAC Inverter, 
Evaporator, Receiver/Drier, Blower Fan, Ducting, Thermostat/Thermistor, VFD, and related Sensors 
and Switches. 

Excludes:  
 Maintenance items/filters 
 Debris from external sources (e.g. leaves, dust/dirt) 
 Routine Recharge/System Tests 
 Lack of maintenance 
 Physically damaged components 

Control Systems & Driver 
Convenience Warranty 

System Components including but not limited to, ZR Vehicle Controller, Multiplex, Powertrain Controller, D-MUX, 
Charge Controller, WCCM (Pantograph), Factory Telemetry/Data Logger, Ride Height Controller, Body Controller, 
Defroster and Blower Motor, Driver Workplace Controls and Switches,  

Excludes: 
 Modifications to system architecture 
 Physically damaged components 

Chassis System Warranty System Components including but not limited to, ABS Controller, Air Bags/Shocks, Ride Height Linkage/Sensors, 
Ride Height Controller, Ride Height Manifold, Air Compressor, Air Dryer, Brake Calipers, Wheel Speed Sensors, 
Power Steering Motor and Pump, Steering Linkage and Gear. 

 
Excludes: 

 Air Compressor Filter & Oil Separator Maintenance 
 Lack of maintenance 
 Physically damaged components 

Auxiliary Heater 
Warranty 

System Components limited to added components within the Auxiliary Heating Option if selected by the 
Customer. This includes, Auxiliary Heating Unit, Aux. Heat Fuel System Components, Aux. Blower Motor(s), 
Aux. Ducting, Aux. Thermistor(s), and Aux. Control(s) as equipped per specification. 

Excludes: 
 Maintenance items/filters 
 Debris from external sources (e.g. leaves, dust/dirt) 
 Lack of maintenance 
 Physically damaged components 
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Configuration 
Package Warranty 

Subsystem Components including but not limited to, Wheelchair Access Ramp(s), Wheelchair 
Securement System(s), Door System(s), Windows, Destination Signs, Fire Suppression System, and 
Seating. This includes associated components within each system ordered and identified by the Sales 
Contract. 

This is contract-specific coverage based on Customer’s selected Options. 

Excludes: 
 Glass breakage, wear and tear 
 Refilling and/or certification of fire suppression bottles 
 Seat Covers and Upholstery 
 Physically damaged components 

Proterra 
Datalogger 
Limited Warranty 

12 Years / 500,000 
Miles, whichever 
occurs first. 

Coverage is limited to the Datalogger unit and the ability to capture and deliver information used in the 
troubleshooting of the vehicle. 
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WHAT IS NOT COVERED 

The following conditions are not covered by this Warranty: 

 Alteration or modification of any part of the Product with any third-party item, 
 Misuse or negligent use of the bus, including but not limited to Customer’s, or a third-party’s, failure to follow 

Proterra’s Operating Manual, 
 Intentional or accidental collision and/or other physical damage. 
 Acts of Nature, 
 Neglect or Failure to perform the Preventative Maintenance as outlined in the maintenance documentation for the 

Product, 
 Unauthorized use or operation outside of the terms and conditions of the applicable lease contract, 
 Improper maintenance and repair, or 
 Intentional acts of destruction, tampering or vandalism. 
 Adjustments and Alignments past the first 90 days after the bus is delivered to the Customer’s site. 
 Normal maintenance items or wearable items including, but not limited to, brake pads, filters, light bulbs, fuses, 

circuit breakers, bushings, or any consumable items. 
 Oil, coolant, refrigerant and other fluids are not covered except when used in conjunction with a covered repair 

as identified in the Proterra Service Manual. 
 Any physical damage to Product while in transit to Customer site. This includes shipping damage by carrier delivering 

a bus. Any damage incurred while in transit will require a claim being filed to the transportation company. 
 Body paint and/or vehicle wraps are not covered by this Warranty. The application of paint or wrap to the Vehicle 

exterior vary by each purchase agreement. Coverage will be in accordance with the selected options and vendor 
products. Please refer to the Purchase Agreement for more information. 

 Superficial gel or skin coat cracks found in the surface layer of the unitized composite bus body. 
 Facility charges to perform repairs. This includes, but is not limited to, shop supply charges, bay rental fees, equipment rental, 

or any other shop or tool expense. 

LOW VOLTAGE BATTERY POLICY 

Proterra warrants the original 12/24V low voltage batteries during the first 90-day period upon delivery of the Proterra Bus and is not 
extendable. No claims for these batteries will be accepted after the original 90-day period. 

For approved low voltage battery replacements during the Warranty period, Customer shall acquire battery at their local vendor and 
submit for reimbursement through the Warranty Claim submission process outlined within this manual. Customer is advised to contact 
their local battery vendor for replacement low voltage batteries when required. Proterra will not sell nor ship low voltage batteries 
through its Service Parts Operation. 

Any subsequent battery failures will be subject to the warranty terms provided from the local battery vendor. 
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LIMITED BATTERY SYSTEM WARRANTY 

Subject to the terms, conditions and limitations set forth in this Proterra Limited Battery System Warranty (the 
“Warranty”), including, without limitation, the Approved Use Conditions, Proterra Operating Company, Inc. (“Proterra”) 
warrants to the original purchaser (the “Buyer”) of the Proterra battery electric bus (the “Bus”), that Proterra’s high 
voltage battery system containing one or more battery packs (the “Battery System”) (i) will be free from defects in materials 
and workmanship, and (ii) will meet the retained energy commitment shown below. 

This Warranty covers the parts, labor (if applicable and in accordance with the terms of this Warranty and/or any 
purchase or lease agreement), and freight costs incurred during the Warranty Period. 

This Warranty only applies to Battery Systems installed on Proterra Buses purchased pursuant to an agreement between 
Proterra and Buyer. 

Proterra, or a Proterra-qualified technician, will perform all necessary repairs to the Battery System. The Battery System 
may be serviced by the Buyer, or a third-party maintenance provider, provided Buyer or such third-party maintenance 
provider has completed the proper factory training and has been successfully qualified or certified by Proterra to service 
the Battery System. Any servicing of the Battery System by the Buyer, or any third-party maintenance provider, without 
having become Proterra qualified or certified will void the Warranty. 

It is the Buyer’s sole responsibility to notify any end user of a Proterra Bus of all terms, conditions, and limitations provided 
for in this Warranty, as well as concerning proper and appropriate use of the vehicle(s). Proterra will not be liable for any 
damage of any kind (whether direct or indirect) or costs resulting from Buyer’s failure to notify any end user of a Proterra 
Bus of the terms and conditions of this Warranty. 

NOTE: For Low Voltage 12/24V batteries, please see Low Voltage Battery Policy in the previous section within the Proterra Bus 
New Vehicle Limited Warranty. 

BATTERY SYSTEM LIMITED WARRANTY TERMS 

As it pertains to this section, the following terms are defined: 

“Gross Discharge Throughput” or “GDT” means the total energy discharged through the Battery System during its life, including 
energy from external chargers and energy recuperated from regenerative braking. The GDT will be tracked by the Battery 
Management System at the individual battery pack level and reported through the onboard vehicle telemetry system. 

“Usable Energy” means the amount of energy available between 0% state of charge (“SOC”) and 100% SOC - This information can 
be obtained using the Proterra diagnostic tool and a snapshot thereof must accompany any battery claims. 

“Warranty Commencement Date” means the date of Buyer’s acceptance of the Proterra Bus 

“Warranty Period” means the time period commencing on the Warranty Commencement Date and ending on either (i) the last 
day of the number of years shown in the table below, or (ii) the date upon which the mileage or GDT limit for the Battery System 
shown in the table below is reached. 

 

Battery System Material and Workmanship 
Warranty 

6 Years or Unlimited Miles whichever comes first. 
Coverage includes all materials, components, and 
workmanship of the Battery Pack to be free of 
defects. 

Retained Energy Requirement 40-foot Bus 
80% or higher retention of initial Usable Energy* for 
6 years / 200,000 kWh GDT per battery pack, 
whichever comes first 

Retained Energy Requirement 35-foot Bus 
80% or higher retention of initial Usable Energy* for 
6 years / 133,000 kWh GDT per battery pack, 
whichever comes first. 

*as shown in The Proterra Diagnostic Tool as Battery State of Health (SOH) 
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COMPONENTS INCLUDED IN THE LIMITED BATTERY SYSTEM WARRANTY 

This Warranty applies to the following Battery System components: 
• Battery Pack(s) 
• Battery Modules 
• Battery Management System (BMS) 
• Internal Battery System Cooling System 
• Battery System Enclosure 
• Electrical, mechanical, and thermal interfaces 

 
 

WARRANTY LIMITATIONS 

This Limited Battery System Warranty does not cover any malfunctions, failures or losses directly or indirectly caused by, 
due to, or resulting from abuse, misuse, negligence, accident, neglect, or improper maintenance, operation, storage or 
transport, or wear or deterioration arising from, without limitation, any of the following events: 

• Alteration or modification of the Battery System or combination of the Battery System with any third-party components, 
software, or other items, unless expressly agreed to in writing by Proterra. 

• Failure to adhere to the Approved Use Conditions set forth below. 
• Failure to adhere to the liquid cooling protocol set forth in the Proterra Interface Control Manual, including but not limited 

to the Buyer’s use of a coolant type with a 50/50 volume fraction ethylene glycol. 
• Any attempt, including, without limitation, physical alteration, programming, or other methods, to extend or otherwise 

manipulate the life of the Battery System. 
• Any physical or digital unauthorized access to the vehicle or Battery System from any source, including but not limited 

to non-Proterra parts or accessories, third-party applications, viruses, bugs, malware, or any other form of interference 
or cyber-attack. 

• Accidents, collisions, or objects striking the vehicle. 
• Exposure of the Battery System to direct flame. 
• Intrusion of water into Battery System due to submersion in a large amount of water (e.g., lakes, rivers, flooding, etc.) 
• Acts of nature, including, without limitation, fire, explosion, earthquake, windstorm, lightening, hail, flood or deep water. 
• Use of the vehicle as a stationary or secondary power source. 
• Failure to properly perform the preventative maintenance set forth in Proterra’s standard maintenance and repair 

documentation. 
• Unauthorized access, maintenance or repair by Customer, a third-party maintenance provider, or other individual(s). 
• Theft or vandalism. 
• Storage of an uninstalled or unmounted Battery System in an outdoor environment, regardless of whether the 

Battery System is contained in a shipping container or other packaging. 
• Violation of the terms of this Warranty. 
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SUBMITTING A BATTERY STATE-OF-HEALTH CLAIM 

When submitting a claim for battery replacement under the battery State-of-Health (SOH) warranty a screenshot from the 
Proterra Diagnostic tool (like the one below) is required and the “Measured SOH” must be below the percentage stated in 
the warranty document. 

TO OBTAIN THE CURRENT STATE-OF-HEALTH (SOH) FROM YOUR BATTERY PACK FOLLOW THE STEPS BELOW: 
1. Connect the Proterra Diagnostic Tool to the vehicle prior to the charger being plugged in, the tool will display “Charger 

Not Connected” 
2. Plug the charger into the vehicle to begin charging. The tool will display “Calculating…” in both the “Measured SOH” 

and “Available Energy” fields. 
3. After charging for some time, a value will be displayed in both the “Measured SOH” and “Available Energy” fields. 
4. Once the batteries have been fully charged the “Measured SOH” and “Available Energy” fields will display final values. 

Capture a screenshot to submit with your warranty claim. 
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ACTIVATION OF WARRANTY 

The Warranty term starts on the Date of Acceptance for each Product in accordance with the terms of the applicable purchasing 
contract. 

Proterra administers the warranty process, and all warranty claim approvals are at the sole and absolute discretion of Proterra. 

DELAYED WARRANTY START 

A Delayed Warranty Start may be granted for the Customer to ready the Product for revenue service. This Delayed Warranty Start 
period shall not exceed 30 days after the Date of Acceptance for each Product and must be approved in writing by Proterra, and as 
part of the purchase agreement. 

This period will allow for Customer to install any necessary equipment, have graphics applied, or any other service readiness activities. 

For Delayed Warranty Start approval, the Customer must apply for this added time as part of the Purchase Agreement for the Product.  
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WARRANTY PROCESSING AND CLAIMS MANAGEMENT 

In connection with any claim brought under this Warranty, the Customer must submit a completed Proterra Warranty Claim Form 
along with a copy of their internal work order, showing technician punch times, and any additional applicable documentation.  

Proterra may perform an inspection of the failed component and supporting documentation to make a claim determination. Proterra 
will not provide any compensation, labor, repairs, or replacement part to the Customer without the above documentation. 

Proterra reserves the right to adjust the approved amount to align with the current published SRT guide if excess amounts are claimed 
without prior authorization from Proterra. 

NOTE: Towing coverage is only reimbursed during the initial Complete Vehicle Limited Warranty for 1 Year/ 50,000 miles, whichever 
occurs first. All towing claims must be accompanied by the warranty repair order and the towing invoice from the provider. Proterra 
will not pay mark-up on any sublet claims. 

For assistance with any warranty claim transactions, please email warranty@proterra.com for support. Please include vehicle VIN, 
current odometer, unit number, claim number and/or invoice in your correspondence. 

WARRANTY POLICIES  

1. Standard Repair Times (SRT) are published within the Proterra Maintenance Manual. For an updated copy, please 
email your request to warranty@proterra.com.  

2. Preventive Maintenance items and consumables are not covered by this Warranty. 
3. Loose hardware, fasteners and clamps are only covered for the first 30 days after Warranty Activation. 
4. All claims are to be filed with Proterra within 30 days of the completion of the repairs. Claims received after 30 days are 

subject to a 25% filing penalty and will not be accepted after 90 days. 
5. All removed parts and materials during a warranty transaction must be labeled and retained for a minimum of thirty 

(30) days from the claim approval date. 
a. Parts will be requested by issuing a Return Material Authorization (RMA) to the repair facility. 
b. Proterra has the right to request parts at any time within the 30 days. 
c. Parts and materials not requested after 30 days may be scrapped. 
d. All parts and materials being returned must follow the Proterra Part Return Process below. 

PRIOR AUTHORIZATION CODES (PAC) – HOW TO OBTAIN PRIOR AUTHORIZATION 

1. Customer must contact Proterra for approval on any claim that: 
a. Customer is requesting more time than allowed in the Proterra Standard Repair Time (SRT) Manual. 
b. Customer is requesting more than the 2.0 hours of diagnostic time. 
c. Total requested labor reimbursement amount is greater than $1,000.00 USD. Please note that this 

empowerment can be revoked without notice by Proterra if a Customer does not follow the policies stated 
within this Manual. 

2. To obtain approvals for additional time, please contact your Proterra Field Service Representative for further 
information and guidance. 

3. Your Proterra Field Service Representative will issue a Prior Authorization Code (PAC) that must be clearly stated on 
your Warranty Claim form. Claims without PAC’s are subject to rejection. 
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HOW TO FILE WARRANTY CLAIMS TO PROTERRA 

To file a warranty claim, follow the link below to our online claim form. 

 

https://www.proterra.com/customer-support/file-a-warranty-claim-with-proterra/ 
 

All claims are subject to the review and approval by the Proterra Warranty Department. All claims must be in accordance 
with this Agreement. Allowances for parts and labor are published in the Proterra Standard Repair Time (SRT) Manual. Claims 
requiring additional parts and labor outside of the allowances must have pre-approval from Proterra. 

Each claim must have a completed claim form (Appendix A) and needs to include the following information: 
 

 Supporting documentation for all claimed labor hours allowed per the Standard Repair Times (SRT) 
 Provide complete contact information. 
 Include the Bus or Charger VIN / Serial Number. 
 Provide the failure date and mileage. 
 Provide detailed description of the issue. 
 Provide a detailed description of the resolution. 
 Include all parts and miscellaneous expenses associated with the repair. 
 Include a copy of the Shop Work Order and any applicable supporting documentation. 
 Return all required parts per Parts Return Process, retain non return parts for 30 days 

REIMBURSEMENT FOR LABOR HOURS FOR APPROVED WARRANTY CLAIMS 

Proterra will reimburse the Customer for labor spent conducting approved repairs under this Warranty at Customer’s approved 
Warranty Labor Rate with the following provisions: 

NOTE: Customer’s Warranty Labor Rate does NOT automatically increase with Customer’s normal rate increases without prior 
approval from Proterra. 

Customer must provide an initial Warranty Labor Rate Application (refer to Forms Section in the Appendix of this document). Future 
increases of the Customer Warranty Labor Rate must be justified in writing and a new application submitted. It is at Proterra’s sole 
discretion to allow the increase based on market value of like services in the area. 

Reimbursement for all claimed labor hours must be within the specified allowances as published in the Proterra Standard Repair Time 
(SRT) Manual. This also will include any necessary materials and/or shop supplies used in the conjunction with the Warranty repair. 

REIMBURSEMENT FOR WARRANTY PARTS 

Proterra reserves the right to provide replacement parts for covered repairs at no charge. Proterra reserves the right to send 
remanufactured, or recertified, components when available. 

For parts pulled from Customers’ inventory, Customer will receive a new component in return, unless otherwise specified in the terms 
and conditions of the Sales Order or Contract. For parts purchased by the Customer that are not part of the Stocking Program, these 
will be reimbursed at the price paid at purchase from Proterra Parts. 

For questions regarding coverage, please email warranty@proterra.com.   



14 
Proterra, Inc. Warranty Manual 
Revised September 9/19/2022  
CS-OTH-013 

FREIGHT CHARGES FOR WARRANTY PARTS 

Proterra will provide expedited freight for Parts in conjunction with approved Warranty Repairs only if the part is not included on the 
Stocking Program Parts List. 

If Customer has incurred freight expenses for a covered repair, and the Part is not included in the Stocking Program, Proterra will 
reimburse the actual cost of the freight as part of the approved Warranty Claim. Copy of the original freight invoice is required. 

WARRANTY PARTS RETENTION POLICY 

For all approved claims under this Warranty, any components replaced during the repair must be retained for a minimum of 30 days 
following claim approval. Proterra reserves the right to request parts and materials to be returned during this 30-day period. 

If Proterra does not request these parts and materials within 30 days of claim approval, Customer is permitted to self- scrap the parts 
and materials. The part must be rendered inoperable and ensure that it cannot be reinstalled on a Product. 

Customers are expected to follow the Part Return Process listed in the next section. 

NOTE: Proterra reserves the right to charge the Customer back for claims where a returned part passed inspection and was deemed 
as “No Problem Found”. 

PARTS WITH CORE RETURN REQUIREMENTS 

Customer has thirty (30) days to return any parts that are identified as “Core” parts or will be charged the applicable “Core Charge” to 
act as a deposit until the removed core is returned for exchange.  
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STANDARD SERVICE PARTS POLICIES 

The following sections address the ordering, stocking, and returning of Proterra Service Parts.  

For Service Parts support, you can enter a request from our website. https://www.proterra.com/customer-support/, 

SPARE PART WARRANTY 

Proterra warrants that all Service Parts are free from defects in workmanship and operation for a period of ninety (90) days from the 
date of receipt, unless otherwise noted. 

Certain components carry a twelve (12) month guarantee and are identified at point of sale. These components include, but are not 
limited to, Pneumatic System Air Compressor, Traction Motors, Traction Motor Inverters, Transmissions, Axles and Planetary 
Assemblies, etc. This 12-month Warranty will be clearly identified on the Sales Order. 

Claims under this Spare Part Warranty provide for Parts-Only coverage. This means that no labor reimbursement is available and 
Proterra will provide another part at no charge. Proterra will also cover the Standard Freight charges for covered parts. 

PROTERRA CUSTOMER SE RVICE SUPPORT LINKS  

Should you have any questions, access the Proterra Customer Support home page for helpful links to submit warranty claims, 
quote/order parts, and other support needs. https://www.proterra.com/customer-support/, or Customer Service Inquiries: 
Service@Proterra.com 

REQUESTING FIELD SUPPORT FOR NON-WARRANTY REPAIRS 

 If repairs required are not covered by this Warranty, and Customer would like to have Proterra conduct the repairs, 
Proterra will invoice the customer for onsite support at the current labor rate for Non-Warranty repairs and may 
include applicable travel expenses to Customer’s site.  

 For questions about services that are not covered by this Warranty, or how to obtain onsite support for Non-
Warranty items, please contact your assigned Proterra Field Service Representative. 
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MICHELIN TIRE WARRANTY INFORMATION 

As the original purchaser of a MICHELIN® brand truck tire, you are covered by all the benefits and conditions (subject to the 
maintenance recommendations and safety warnings) contained in this booklet. To ensure your understanding of and 
compliance with the terms and conditions of this warranty, please read it carefully. It is essential that you also read and 
understand the Safety and Maintenance Recommendations for your tires. 

 

WHAT MICHELIN COVERS AND FOR HOW LONG: 

WORKMANSHIP AND MATERIALS: 

 
Except as limited below, MICHELIN® Truck Tires bearing the Michelin name and complete serial or identification 
numbers, used according to the instructions contained in this Operator’s Manual, are covered by this limited 
warranty against defects in workmanship and materials for original tread life or 7 years from the date of purchase, 
whichever occurs first. If no proof of purchase is available, coverage will be based on the date of manufacture as 
referenced in Definitions below. At that time, all warranties, express or implied, expire. 

 

DEFINITIONS:  

The life of the original usable tread is the original tread down to the level of the tread wear indicators – 2/32nd of 
an inch (1.6 mm) of tread remaining. * Date of purchase is documented by new vehicle registration or tire sales 
invoice. If no proof of purchase is available, coverage will be based on the date of manufacture, as molded on the 
sidewall. (This would be the Proterra Acceptance Date) 

The date of manufacture is based on the original Michelin DOT** number molded on the tire sidewall. The mileage 
received will be based on fleet records. Replacement will be made in accordance with the terms and conditions 
described under “HOW REPLACEMENT CHARGES ARE CALCULATED”. 

A Tire Registration Card may be found at www.michelinman.com/US/en/register.html 
 

WHAT IS NOT COVERED BY MICHELIN’ S WARRANTY: 

Tires which become unserviceable due to: 
 Road hazard injury (e.g., a cut, snag, bruise, impact damage or puncture); 
 Incorrect mounting of the tire, tire/wheel imbalance, improper retread or improper repair; 
 Misapplication, improper maintenance, racing, overload, under inflation, over inflation or other abuse 

resulting in casing damage or fatigue; 
 Accident, fire, chemical corrosion, contamination, tire alteration or vandalism; 
 Flat spotting caused by improper storage; 
 The addition of liquid, solid or gaseous materials other than air, nitrogen or carbon dioxide; 
 Uses other than long haul service for any extended casing guarantee claims; 
 Uneven or rapid wear caused by mechanical irregularity in the vehicle, such as wheel misalignment 

or worn/damaged suspension components, resulting in damage to the under-tread, carcass or steel 
belts 

 

Contact your local Michelin representative if additional information is needed. 
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Proterra Operating Company, Inc. (“Proterra”) warrants to the original purchaser/lessee (“Customer”) that its Proterra 
ZX5 / ZX5+ / ZX5 Max - Series Battery Electric Transit Bus will be free from defects in material and workmanship under 
normal use and when properly serviced. Proterra agrees to repair or replace defective parts with either new, or re-
certified parts when available, subject to the terms and conditions set forth herein. 

 
NOTE: This Warranty does not include Proterra High Voltage Battery Packs. Please refer to the Battery Pack Limited 
Warranty section. 

The final determination of required repairs or parts replacement shall be the sole discretion of Proterra. This Proterra 
Transit Bus Complete Vehicle Limited Warranty (“Warranty”) is a limited warranty subject to the terms and conditions 
stated in the sections below. 

EXCEPT FOR THE OBLIGATIONS, WARRANTIES AND REPRESENTATIONS SPECIFIED HEREIN, PROTERRA 
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, AND SPECIFICALLY DISCLAIMS 
ANY REPRESENTATION OR WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, 
TITLE OR NON-INFRINGEMENT, AND SPECIFICALLY DISCLAIMS ANY WARRANTY ARISING BY USAGE OF 
TRADE OR BY COURSE OF DEALING. 

 
This Warranty is comprised of two sections; Section A applies to the Complete Vehicle, Vehicle Structural Warranty, 
and Body Warranty. Section B applies to the Major Components listed below. 

 
Proterra will reimburse the customer for the parts and labor as published in the Proterra Standard Repair Time Guide 
(“SRT”) and shall follow local ordinances as necessary and if applicable in accordance with the terms of this warranty 
and the purchase/lease agreement, along with associated freight costs to provide required replacement parts during 
the warranty time period identified below. 

 
Warranty repairs may be performed by the Customer, an authorized warranty provider, or Proterra only and must 
adhere to the terms and conditions outlined in the following statement of warranty. All components replaced under the 
warranty are exclusive property of Proterra Inc. and must be returned following the procedures set forth in the “Part 
Return” section of the warranty manual. 

 
Proterra, at its sole discretion or as part of a Proterra Service Plan, may perform warranty repairs at the Customer 
location. Costs associated with these repairs will be at the expense of Proterra during standard operating hours. 
Emergency afterhours warranty support may be performed at the request of the Customer for a fee. 

 
At Proterra, safety is of the utmost importance for our customers and our employees. Therefore, we require our 
customers to have and maintain the necessary safety equipment, in accordance with state and local OSHA regulations, 
for the use of any Proterra employee, or authorized provider, that may be performing or assisting with repairs at the 
Customer’s location. This includes but is not limited to, fall restraints, proper lifting equipment and jack stands. Proterra 
employees will not be permitted to perform any repairs without the necessary safety equipment being provided. 

PROTERRA TRANSIT BUS COMPLETE VEHICLE LIMITED WARRANTY 
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This section includes manufactured or assembled components and systems, including some purchased 
assemblies listed below. 

 
Proterra Complete Vehicle Limited Warranty 
1 Year / 50,000 Miles, whichever occurs first. 
(1 Year / 80,467 Kilometers, whichever occurs first). 

Coverage includes all components and workmanship that 
were provided with the Complete Vehicle from the factory. 

 
Excludes: 

 Normal maintenance items or wearable items including, but not 
limited to, brake pads, filters, light bulbs, fuses, circuit breakers, 
bushings, or any consumable items that are the sole 
responsibility of the Customer

 Provided Customer Equipment, including but not limited to, 
cameras, fare boxes, counters, and ITS components.

 Adjustments, Alignments and/or loose hardware after the first 
90 days following vehicle acceptance.

Vehicle Structural Warranty 
3 Year / 150,000 Miles, whichever occurs first. 
(3 Year / 241,401 Kilometers, whichever occurs first). 

Includes the structural elements of the following: 
Suspension, Front & Rear, Powertrain Cradle, Including 
Support Members. 

 
Excludes: 

 Physically damaged components due to accidents or other 
impacts. 

 Modified/Repaired components that were damaged and 
repaired after collision. 

Body Warranty (Monocoque Assembly) 
12 Year / 500,000 Miles, whichever occurs first. 
(12 Year / 804,672 Kilometers, whichever occurs first). 

This applies to any structural and/or workmanship defects 
discovered in the Monocoque structure. 

Excludes: 
 Non-structural members. 

WARRANTY TERMS SECTION A – PROTERRA TRANSIT BUS – STANDARD BASE WARRANTY COVERAGE 
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This section includes major components purchased and installed by Proterra and listed below and is guided by the 
manufacture warranty. Each item listed in Section B is covered for 2 years or 100,000 miles (160,934 Kilometers), 
whichever occurs first. 

 

Propulsion System 
Warranty 

System Components including but not limited to; Traction Motor, Traction Motor Inverter, 
Transmission, Drive Shaft, Output Flange, Differential, Gearboxes, Planetary Sets, and Axle shafts, 
Oil pump(s), and all internally lubricated parts. 

Excludes: Lack of maintenance and/or physically damaged components 

HV Power Electronics 
and HV Cooling 
Warranty 

System Components including but not limited to, VFD, DC-DC, HV Junction Box, Radiator, and Battery 
Coolant Pump(s), Contactors, Shunts and Buss Bars. 

 
Excludes: Lack of maintenance and/or physically damaged components 

HVAC Warranty System Components including but not limited to, Condenser, Compressor, Controller, HVAC 
Inverter, Evaporator, Receiver/Drier, Blower Fan, Ducting, Thermostat/Thermistor, VFD, and 
related Sensors and Switches. 

 
Excludes: 

 Maintenance items/filters 
 Debris from external sources (e.g. leaves, dust/dirt) 
 Routine Recharge/System Tests 
 Lack of maintenance 
 Physically damaged components 

Control Systems & 
Driver Convenience 
Warranty 

System Components including but not limited to, ZR Vehicle Controller, Multiplex, Powertrain Controller, 
D-MUX, Charge Controller, WCCM (Pantograph), Factory Telemetry/Data Logger, Ride Height Controller, 
Body Controller, Defroster and Blower Motor, Driver Workplace Controls and Switches, 

 
Excludes: 

 Modifications to system architecture 
 Physically damaged components 

Chassis System 
Warranty 

System Components including but not limited to, ABS Controller, Air Bags/Shocks, Ride Height 
Linkage/Sensors, Ride Height Controller, Ride Height Manifold, Air Compressor, Air Dryer, Brake Calipers, 
Wheel Speed Sensors, Power Steering Motor and Pump, Steering Linkage and Gear. 

 
Excludes: 

 Air Compressor Filter & Oil Separator Maintenance 
 Lack of maintenance 
 Physically damaged components 

Auxiliary Heater 
Warranty 

System Components limited to added components within the Auxiliary Heating Option if selected by 
the Customer. This includes, Auxiliary Heating Unit, Aux. Heat Fuel System Components, Aux. 
Blower Motor(s), Aux. Ducting, Aux. Thermistor(s), and Aux. Control(s) as equipped per 
specification. 

Excludes: 
 Maintenance items/filters 
 Debris from external sources (e.g. leaves, dust/dirt) 
 Lack of maintenance 
 Physically damaged components 

 
 
 
 
  

WARRANTY TERMS SECTION B - PROTERRA TRANSIT BUS – STANDARD MAJOR COMPONENT COVERAGE – 2YR/100K 
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Configuration 
Package Warranty 

Subsystem Components including but not limited to, Wheelchair Access Ramp(s), Wheelchair 
Securement System(s), Door System(s), Windows, Destination Signs, Fire Suppression System, 
and Seating. This includes associated components within each system ordered and identified by the 
Sales Contract. 

This is contract-specific coverage based on Customer’s selected Options. 

Excludes: 
 Glass breakage, wear and tear 
 Refilling and/or certification of fire suppression bottles 
 Seat Covers and Upholstery 
 Physically damaged components 

 
 
 

The following conditions are not covered by this Warranty: 
 

 Alteration or modification of any part of the Product with any third-party item, 
 Misuse or negligent use of the bus, including but not limited to Customer’s, or a third-party’s, failure to 

follow Proterra’s Operating Manual, 
 Intentional or accidental collision and/or other physical damage. 
 Acts of Nature, 
 Neglect or Failure to perform the Preventative Maintenance as outlined in the maintenance documentation 

for the Product, 
 Unauthorized use or operation outside of the terms and conditions of the applicable lease contract, 
 Improper maintenance and repair, or 
 Intentional acts of destruction, tampering or vandalism. 
 Adjustments and Alignments past the first 90 days after the bus is delivered to the Customer’s site. 
 Normal maintenance items or wearable items including, but not limited to, brake pads, filters, light bulbs, 

fuses, circuit breakers, bushings, or any consumable items. 
 Oil, coolant, refrigerant and other fluids are not covered except when used in conjunction with a covered 

repair as identified in the Proterra Service Manual. 
 Any physical damage to Product while in transit to Customer site. This includes shipping damage by carrier 

delivering a bus. Any damage incurred while in transit will require a claim being filed to the transportation 
company. 

 Body paint and/or vehicle wraps are not covered by this Warranty. Speak to a Proterra representative 
regarding paint and/or vehicle wrap warranty. 

 

Proterra warrants the original 12/24V low voltage batteries during the first 90-day period upon delivery of the Proterra 
Bus and is not extendable. No claims for these batteries will be accepted after the original 90-day period. 

 
For approved low voltage battery replacements during the Warranty period, Customer shall acquire battery at their 
local vendor and submit for reimbursement through the Warranty Claim submission process outlined within this 
manual. Customer is advised to contact their local battery vendor for replacement low voltage batteries when required. 
Proterra will not sell nor ship low voltage batteries through its Service Parts Operation. 

Any subsequent battery failures will be subject to the warranty terms provided from the local battery vendor. 

WHAT IS NOT COVERED: 

LOW VOLTAGE 12/24 BATTERY POLICY 
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The Warranty term starts on the Date of Acceptance for each Product in accordance with the terms of the applicable 
purchasing contract. 

Proterra administers the warranty process, and all warranty claim approvals are at the sole and absolute discretion of 
Proterra. 

 
In connection with any claim brought under this Warranty, the Customer must submit a completed Proterra Warranty 
Claim Form along with a copy of their internal work order, showing technician punch times, and any additional 
applicable documentation. Customer is required to retain any parts related to a Warranty transaction for thirty (30) 
days from the date that the claim has been approved. Proterra reserves the right to request any removed parts be 
returned at any time during the 30-day period. 

 
Customer also has thirty (30) days to return any parts that are identified as “Core” parts or will be charged the applicable 
“Core Charge”. Proterra may perform an inspection of the failed component and supporting documentation to make a 
claim determination. Proterra will not provide any compensation, labor, repairs, or replacement part to the Customer 
without the above documentation. 

 
Proterra reserves the right to adjust the approved amount to align with the current published SRT guide if excess 
amounts are claimed without prior authorization from Proterra. 

NOTE: Towing coverage is only reimbursed during the initial Transit Bus Complete Vehicle Limited Warranty for 1 
Year/ 50,000 miles, whichever occurs first. All towing claims must be accompanied the warranty repair order and the 
towing invoice from the provider. Proterra will not pay mark-up on any sublet claims. 

For assistance with any warranty claim transactions, please email warranty@proterra.com for support. Please include 
vehicle VIN, current odometer, unit number, claim number and/or invoice in your correspondence. 

 
 

A Delayed Warranty Start may be granted for the Customer to ready the Product for revenue service. This Delayed 
Warranty Start period shall not exceed 30 days after the Date of Acceptance for each Product and must be approved 
in writing by Proterra. 

This period will allow for Customer to install any necessary equipment, have graphics applied, or any other service 
readiness activities. 

For Delayed Warranty Start approval, the Customer must apply for this added time as part of the Purchase Agreement 
for the Product, or by submitting the Delayed Warranty Start Application included in the Forms Section of the Appendix. 

 

ACTIVATION OF WARRANTY 

DELAYED WARRANTY STARTS 

PLEASE SEE THE PROTERRA TRANSIT WARRANTY MANUAL FOR ALL SERVICE, PARTS AND WARRANTY POLICIES AND 
PROCEDURES 
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 PROTERRA LIMITED BATTERY SYSTEM WARRANTY  

LIMITED BATTERY SYSTEM WARRANTY 

Subject to the terms, conditions and limitations set forth in this Proterra Limited Battery System Warranty (the 
“Warranty”), including, without limitation, the Approved Use Conditions, Proterra Operating Company, Inc. 
(“Proterra”) warrants to the original purchaser (the “Buyer”) of the Proterra battery electric bus (the “Bus”), that 
Proterra’s high voltage battery system containing one or more battery packs (the “Battery System”) (i) will be free 
from defects in materials and workmanship, and (ii) will meet the retained energy commitment shown below. 
 
This Warranty covers the parts, labor (if applicable and in accordance with the terms of this Warranty and/or 
any purchase or lease agreement), and freight costs incurred during the Warranty Period. 
 
This Warranty only applies to Battery Systems installed on Proterra Buses purchased pursuant to an agreement between 
Proterra and Buyer.  
 
Proterra, or a Proterra qualified or certified technician, will perform all necessary repairs to the Battery System. The 
Battery System may be serviced by the Buyer, or a third-party maintenance provider, provided Buyer or such third-
party maintenance provider has completed the proper factory training and has been successfully qualified or certified 
by Proterra to service the Battery System. Any servicing of the Battery System by the Buyer, or any third-party 
maintenance provider, without having become Proterra qualified or certified will void the Warranty. 
 
It is the Buyer’s sole responsibility to notify any end user of a Proterra Bus of all terms, conditions, and limitations 
provided for in this Warranty, as well as concerning proper and appropriate use of the vehicle(s).  Proterra will not 
be liable for any damage of any kind (whether direct or indirect) or costs resulting from Buyer’s failure to notify 
any end user of a Proterra Bus of the terms and conditions of this Warranty.  

BATTERY SYSTEM LIMITED WARRANTY TERMS 

As it pertains to this section, the following terms are defined: 
 
 “Gross Discharge Throughput” or “GDT” means the total energy discharged through the Battery System during 
its life, including energy from external chargers and energy recuperated from regenerative braking.  The GDT will be 
tracked by the Battery Management System at the individual battery pack level and reported through the onboard vehicle 
telemetry system. 
 
 “Usable Energy” means the amount of energy available between 0% state of charge (“SOC”) and 100% SOC - 
This information can be obtained using the Proterra diagnostic tool and a snapshot thereof must accompany any battery 
claims. 
  
 “Warranty Commencement Date” means the date of Buyer’s acceptance of the Proterra Bus. 

 
 “Warranty Period” means the time period commencing on the Warranty Commencement Date and ending on 
either (i) the last day of the number of years shown in the table below, or (ii) the date upon which the mileage or GDT 
limit for the Battery System shown in the table below is reached.  
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PROTERRA LIMITED BATTERY SYSTEM WARRANTY  
 

Battery System Material and Workmanship Warranty: 
 

  6 Years or Unlimited Miles whichever comes first. 
  Coverage includes all materials, components, and workmanship of the Battery Pack to be free of defects. 
 

Retained Energy Requirement 40-foot Bus: 
 

80% or higher retention of initial Usable Energy* for 6 years / 200,000 kWh GDT per battery pack, whichever comes 
first. 

Retained Energy Requirement 35-foot Bus: 
 

80% or higher retention of initial Usable Energy* for 6 years / 133,000 kWh GDT per battery pack, whichever comes 
first. 

*as shown in The Proterra Diagnostic Tool as Battery State of Health (SOH) 

COMPONENTS INCLUDED IN THE LIMITED BATTERY SYSTEM WARRANTY 

This Warranty applies to the following Battery System components: 

• Battery Pack(s) 
• Battery Modules 
• Battery Management System (BMS) 
• Internal Battery System Cooling System 
• Battery System Enclosure 
• Electrical, mechanical, and thermal interfaces 
• Manual Service Disconnect (MSD) 

WARRANTY LIMITATIONS 

This Limited Battery System Warranty does not cover any malfunctions, failures or losses directly or indirectly 
caused by, due to, or resulting from abuse, misuse, negligence, accident, neglect, or improper maintenance, operation, 
storage or transport, or wear or deterioration arising from, without limitation, any of the following events: 

• Alteration or modification of the Battery System or combination of the Battery System with any third-party 
components, software, or other items, unless expressly agreed to in writing by Proterra. 

• Failure to adhere to the Approved Use Conditions set forth below. 
• Failure to adhere to the liquid cooling protocol set forth in the Proterra Interface Control Manual, including but not 

limited to the Buyer’s use of a coolant type with a 50/50 volume fraction ethylene glycol. 
• Any attempt, including, without limitation, physical alteration, programming, or other methods, to extend or 

otherwise manipulate the life of the Battery System. 
• Any physical or digital unauthorized access to the vehicle or Battery System from any source, including but not 

limited to non-Proterra parts or accessories, third-party applications, viruses, bugs, malware, or any other form of 
interference or cyber-attack. 

• Accidents, collisions, or objects striking the vehicle.   
• Exposure of the Battery System to direct flame. 
• Intrusion of water into Battery System due to submersion in a large amount of water (e.g., lakes, rivers, flooding, 

etc.)  
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PROTERRA LIMITED BATTERY SYSTEM WARRANTY  

WARRANTY LIMITATIONS CONTINUED 

 
• Acts of nature, including, without limitation, fire, explosion, earthquake, windstorm, lightening, hail, flood or deep 

water. 
• Use of the vehicle as a stationary or secondary power source. 
• Failure to properly perform the preventative maintenance set forth in Proterra’s standard maintenance and repair 

documentation. 
• Unauthorized access, maintenance or repair by Customer, a third-party maintenance provider, or other 

individual(s). 
• Theft or vandalism. 
• Storage of an uninstalled or unmounted Battery System in an outdoor environment, regardless of whether the 

Battery System is contained in a shipping container or other packaging.   
• Violation of the terms of this Warranty. 

 

WARRANTY REPAIRS 

All warranty claims will be administered and processed in Proterra’s sole and absolute discretion. Warrantable 
defects may be addressed using software updates and/or replacing parts and assemblies with identical or equivalent 
substitutes, including factory reconditioned components. If a Battery System is replaced due to failure to meet the 
Retained Energy requirement, Proterra will supply a replacement Battery System with enough Retained Energy to 
meet the coverage specified in the original Warranty. In its sole discretion, Proterra reserves the right to upgrade 
parts or assemblies with the latest models of equal or greater performance. 

In order to submit a warranty claim, the Buyer must provide information regarding the failed component(s) and 
submit a warranty claim form. Proterra will inspect the failed component(s) and supporting documentation to 
determine whether the warranty claim is valid. 

Proterra shall own without restriction any Battery System or system components that are removed or replaced 
under this Warranty.  

LIMITATIONS AND DISCLAIMERS 

THIS WARRANTY IS THE ONLY EXPRESS WARRANTY MADE IN CONNECTION WITH THE BATTERY 
SYSTEM. EXCEPT EXPRESSLY AS SET FORTH HEREIN, PROTERRA EXPRESSLY DISCLAIMS ANY 
OTHER WARRANTIES OR GUARANTEES, EXPRESS OR IMPLIED, AS TO THE QUALITY OR 
PERFORMANCE OF THE BATTERY SYSTEM, INCLUDING, BUT NOT LIMITED TO, IMPLIED 
WARRANTIES AND CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, 
DURABILITY, OR THOSE ARISING OUT OF A COURSE OF DEALING OR USAGE OF TRADE. 
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PROTERRA LIMITED BATTERY SYSTEM WARRANTY  

APPROVED USE CONDITIONS 

THIS WARRANTY IS SUBJECT TO BUYER’S COMPLIANCE IN ALL RESPECTS WITH THE 
FOLLOWING APPROVED USE CONDITIONS, OR ANY CONDITION IN THE PURCHASE OR LEASE 
AGREEMENT RELATED TO USE CONDITIONS, DURING THE ENTIRE WARRANTY PERIOD. ANY 
NON-COMPLIANCE WITH THE APPROVED USE CONDITIONS WILL VOID THIS WARRANTY. 
 
State of Charge (SOC) Conditions 
for a Battery System while in 
Storage  

While the Battery System is installed in a vehicle which is in storage, the Battery 
System’s SOC shall be between 5-50% if the storage period exceeds one (1) month.   
 
If the Battery System is removed from a vehicle, the Battery System must have a 
SOC between 5-50% at the time of removal and the Battery System shall not be 
uninstalled for more than one (1) month.   

 
The SOC is the amount of energy in the Battery System, expressed as a percentage of 
available capacity of the Battery System as stated in the BMS.   

Environmental Conditions for 
Battery System and Vehicle 
Storage 

A climate-controlled facility is recommended to store an uninstalled Battery System 
or an out-of-service vehicle with an installed Battery System.   
 
 If a climate-controlled facility is unavailable, the following environmental conditions 
are required:  
1) Prior to and/or after installation in a vehicle, the Battery System shall not be 

subjected to ambient temperatures above +30°C for a total of one-hundred and 
eighty (180) days or above +40°C for a total of ninety (90) days.  This restriction 
does not apply if the Battery System is being charged and conditioned through 
the Battery Thermal Management System (BTMS). 

2) In no event shall the Battery System or vehicle be subject to temperatures above 
60° C or below -30° C for more than twenty-four (24) hours. 

Battery Thermal Management 
System (BTMS) 

Following the Battery System’s installation in a vehicle, the Battery System must be 
conditioned by the BTMS during operation (driving or charging).  If the BTMS is 
not functional for any reason, the vehicle must be removed from service.  

Packaging/Plugs If the Battery System is not installed in or removed from a vehicle, the Battery 
System must be stored with the plugs intact in the same manner as when the Battery 
System was delivered.   

Minimum Operational SOC The vehicle shall not access energy below 3% SOC, as measured by the BMS, more 
than five (5) times in any rolling twelve (12) month period during the Warranty 
Period. 

 





Service Organization Overview

The procedure to be used by End User requiring repairs.

- In the unfortunate event that one of Proterra’s vehicles needs repair, Proterra is readily
available help.  We encourage the End User to call their Field Service Representative
assigned to their area. The End User can also call 864-438-0000 or email
service@proterra.com for service or serviceparts@proterra.com.

Typical turn-around time on repairs.

- The typical turn-around time on repairs is determinant on the extent of the repair
needed.  Proterra is dedicated to keeping the End User’s Proterra buses operational and
will respond to all requests for repairs within 24 hours of the receipt.

Service Department days and hours of operation

- Proterra’s Service Department is operational Monday through Friday from 8:00am to
5:00pm Eastern Standard Time.  The Field Service Representative assigned to the
particular End User will honor same times, but specific to the time zone associated with
the End User.

Number of qualified / factory trained service personnel normally on hand.

- Proterra qualified / factory trained service personnel on
hand. These individuals offer a broad range of specialization from Customer Service
Engineers, Field Service Representatives, Aftermarket Parts, Material Handling, Training,
Software Engineers, and several others to meet the specific need of the End User.

Description of the parts on inventory on hand.

- Proterra maintains an inventory of the products for our vehicles and offer a 24-
hour turnaround time on those items in stock. Much of the inventory is kept in Proterra’s
Greenville, S.C location and a  inventory is kept in Proterra’s Los Angeles/City of 
Industry facilities.

Training Services, Facilities, and Personnel Available.

- Proterra provides extensive services related to the preventative maintenance of our
vehicles.  This includes training to help assist customers to know how to effectively
provide general maintenance and repair to their Proterra vehicles. Thirty-two hours of
vehicle maintenance training is provided with our base bus, and additional hours are
available at an additional charge. Proterra will provide onsite support as required in the
warranty period.  Proterra also offers service plans that can be purchased for PM service
and extended warranties are offered. This would also include onsite service support for
warranty and non-warranty service. Please see the following pages for information
regarding our facilities and personnel available.



Field Service 

Proterra service representatives are here to help. Whether it’s with deployment or operations of 
our vehicles and the supporting charging infrastructure, call your Proterra representative for 
expert help on your maintenance and operational needs.

Southeast

William Hall – Greensboro, NC
David Han – Washington, DC
Dennis Stone – Clemson, SC
Ian Schaefer – Athens, GA
Open Req – Miami, FL
Chris Johnson – Greenville, SC
Mario Mcbride – Greenville, SC

Northeast 

David Kirlin – Philly, PA
Lorand Moldovan – New York, NY
Everth Zavala – New York, NY
Jason Patrick – Bridgeport, CT
Justin O’neill – Dover, DE
Thomas Mcduffee – Chicago, IL
Robert Galea – Toronto, ON

Midwest

Daniel Brogan – Dallas, TX
Kenneth Adomaitis – Chicago, IL
Juan Ochoa – Bakersfield, CA
Mark Parriott – Pomona, CA
Armando Jimenez – Los Angeles, CA
Ned Funnell – Salt Lake City, UT
Jonathan Egelston – Lexington, KY

Northwest

Joe Goins – Bay Area, CA
Jonathan Thompson – Everett, WA
Ramon Barroso – Reno, NN
William Rogers – Antioch, CA
Enrique Machado – Burlingame, CA
Stefan Srdic – Edmonton, AB



East Coast Manufacturing / Vehicle Engineering Facility 

1 Whitlee Court 
Greenville, SC 29607 
(2 of the employees based out of Canada, 
are geolocated in Greenville). 

Activities Performed: Supply Chain, Legal, Sales, 
Accounting, Audit, Engineering, Battery Electric Bus 
Manufacturing, Testing, Inspection, and Validation. 

The image above is the outside of our facility and the below image contains an 
image representing the -line manufacturing process in Greenville:

t i



West Coast Manufacturing Facility & Service Hub
383 Cheryl Lane 

, CA 91789 (Los Angeles County)
Activities Performed: Legal, Sales, Accounting,  
Audit, Engineering, Vehicle Testing, Battery Manufacturing, 
Battery Electric Bus Manufacturing and Validation. 

The image to the right is outside of our facility and the 
below is an image of the Los Angeles facility layout: 



Proterra Corporate Headquarters
1815 Rollins Road 
Burlingame, CA 94010

Activities Performed: Executive Leadership, Legal, Sales, Accounting, Audit, 
Engineering, Advanced Battery R&D, Charger Manufacturing and Validation. 
The heavy-vehicle industry’s most 
advanced lithium-ion batteries are 
being designed, tested, validated,  
and manufacture in Burlingame, CA.  
Proterra’s battery engineering team has  
extensively tested and validated 
the E2 battery packs and as a result  
Proterra offers a 12-year warranty on  
all high voltage battery packs. The image  
to the right is the outside of our facility.  
The high voltage battery pack manufacturing layout 
is confidential, although we would  encourage a 
team from TRANSLINK  
to travel to Burlingame to visit the facility during the 
evaluation processes. It is unrivaled in the  North 
American transit market as no one  
else designs, validates, and manufactures their 
own high voltage battery packs in the United 
States.



Industry-leading
training, service and support

EV training
to set your workforce up for success
Standard Training Program

Customization & additional paid training sessions available - 
talk to us about tailoring a training program for your agency!



We help you
get your fleet on the road



IFB #6447, Attachment D 
Addendum #2 

Small Business Subcontracting Plan

It is the goal of the Commonwealth that over 42% of its purchases be made from small businesses.  All potential 
bidders are required to include this document with their bid response in order to be considered responsive. 

Small Business: "Small business (including micro)” means a business which holds a certification as such by the 
Virginia Department of Small Business and Supplier Diversity (DSBSD) on the due date for bids.    This shall also 
include DSBSD-certified women- owned and minority-owned businesses and businesses with DSBSD service 
disabled veteran owned status  when they also hold a DSBSD certification as a small business on the bid due date. 
Currently, DSBSD offers small business certification and micro business designation to firms that qualify. 

Certification applications are available through DSBSD online at www.SBSD.virginia.gov (Customer Service).

Bidder Name:   

Preparer Name: Date: 

Who will be doing the work: □ I plan to use subcontractors □ I plan to complete all work

Instructions
A. If you are certified by the DSBSD as a micro/small business, complete only Section A of this form.
B. If you are not a DSBSD-certified small business, complete Section B of this form. For the bid to be considered

and the bidder to be declared responsive, the bidder shall identify the portions of the contract that will be
subcontracted to DSBSD-certified small business for the initial contract period in relation to the bidder’s total
price for the initial contract period in Section B.

Section A
If your firm is certified by the DSBSD provide your certification number and the date of certification. 

Certification number: Certification Date:

Section B
If  the “I plan to use subcontractors box is checked,” populate the requested information below, per 
subcontractor to show your firm's plans for utilization of DSBSD-certified small businesses in the performance 
of this contract for the initial contract period in relation to the bidder’s total price for the initial contract period.  
Certified small businesses include but are not limited to DSBSD-certified women-owned and minority-owned 
businesses and businesses with DSBSD service disabled veteran-owned status that have also received the 
DSBSD small business certification.  Include plans to utilize small businesses as part of joint ventures, 
partnerships, subcontractors, suppliers, etc.  It is important to note that these proposed participation will be 
incorporated into the subsequent contract and will be a requirement of the contract.  Failure to obtain the 
proposed participation dollar value or percentages may result in breach of the contract.  

B. Plans for Utilization of DSBSD-Certified Small Businesses for this Procurement

Subcontract #1

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

Mary Reeder 9/29/2022

Proterra Operating Company, Inc.

N/A N/A

N/A
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Subcontract #2

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

Subcontract #3

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

Subcontract #4

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

Subcontract #5

Company Name: SBSD Cert #: 

Contact Name: SBSD Certification: 

Contact Phone: Contact Email: 

Value % or $ (Initial Term): Contact Address:  

Description of Work: 

NOTE: This information can be captured using this template or using the sourcing tools available in 
eVA.


