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BYD COACH AND BUS

BYD is honored to present this proposal for the procurement of
electric buses and chargers. After reviewing the following
presentation of our qualifications and technical proposal, we are
confident that you will agree that BYD stands uniquely qualified to
provide you with the most technologically advanced battery-
powered buses and be here 12 years from now, continuing to
provide world-class support. Our goal with this Introduction of our
offer is to firmly establish our overall organizational knowledge of
electric buses along with our depth and breadth of vertical
integration sets BYD distinctively above the competition.

OUR MISSION

BYD's mission is to make global zero-emission transportation a new
"green standard" — for cleaner air and water, streamlined public-
agency budgets, and reduced reliance on fossil fuels. We developed a
sustainable approach: high-efficiency solar panels that generate
renewable power stored in battery stations and used to power safe,
efficient, all-electric vehicles and enrich the quality of life for all.

OUR HISTORY

BYD was founded in 1995 as a battery manufacturer and advanced
consumer electronics company and continues to be one of the
preeminent manufacturers of smartphones, tablets, and laptops for
global partners such as Apple, Dell, Toshiba, Microsoft, Samsung,

BUILT IN AMERICA

BUY AMERICA COMPLIANT
OVER 70% OF COMPONENTS
DOMESTICALLY SOURCED

100% US MANUFACTURING
BUILT DOMESTICALLY
FROM CHASSIS TO FINAL
ASSEMBLY

1)

ManufacturingUSA

AMERICAN JOBS

OVER 800 US CLEAN @

ENERGY MANUFACTURING JOBS TO MOVE

JOBS AMERICA

Motorola, and many more. In fact, over the past 25 years, BYD's battery technology and chemistry

have been used in everyday consumer electronics by PSTA personnel. With an eye and vision for the

future, we began manufacturing electric vehicles with cutting edge battery & electric drive propulsion

technology in 2003, applying our battery and technology expertise to the manufacturing of alternative

and clean public vehicles as well as other vehicles (coaches, trucks, cars, etc.). BYD's unique combination

of battery and automotive experience has been revolutionizing every aspect of clean transportation ever

since, with our product line of 100% electric buses, heavy-duty trucks, forklifts, passenger vehicles, and

monorail systems.
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In 2011, BYD established headquarters in Los Angeles County, and in 2013 we
commenced our manufacturing operations in the City of Lancaster, California. This
facility houses advanced engineering and cutting-edge manufacturing capabilities to
produce up to 1,500 buses per year. BYD is the only electric bus manufacturer with a

unionized workforce (SMART Local 105) and a Community Benefits Agreement
establishing training and apprenticeship programs for workers with traditionally higher barriers to
employment and mandating diversity in hiring. Additionally, BYD is over 60% of BYD investors are from
the US, and Berkshire Hathaway has kept 8% of BYD stock since 2008.

Being "The Safe Choice" is a moniker that BYD takes pride in extending to each of its transit partners. As
transportation agencies start to understand, transition, ultimately embrace battery-electric technology,
agencies must have vehicle manufacture that not only understands the technology but can ensure that
each bus will be purposely manufactured to be safe, cost-effective, and provide longevity to eliminate
the risks. BYD is the only bus manufacturer that understands and produces its high-voltage batteries —
the core element of each battery-electric bus — we can deliver full energy- and cost-effective fleet
solutions that will ease your mind throughout the transit useful life of the vehicles.

Our key advantages that BYD offers to our transit partners that make us "The Safe Choice":

e BATTERY WARRANTY: BYD warrants its batteries longer than any other bus battery — we offer
our standard full 12 years that is the full transit life expectancy of the bus.

e BATTERY SAFETY: BYD's self-developed and -manufactured batteries are uniquely non-toxic, fire-
resistant, and collision-resistant. Our batteries do not catch fire or explode even under the most
extreme testing.

e NO 20-CENTURY TECHNOLOGY: BYD does not rely on gears and belts that frequently require
replacement; with no engine or transmission needed, your bus won't waste time out of service
for costly repairs.

e VERTICALLY INTEGRATED MANUFACTURING: BYD's the only bus manufacturer that designs and
builds its buses and power source internally.

e \WORLD-CLASS AFTER-SALES: BYD provides world-class after-sales support to ensure all customer
needs are met. Local administrative support and a technician available, located in Orlando, can
be on-site within 3-4 hours.

e CUSTOMER-FIRST DESIGN: BYD customizes the styling and design of our buses to meet your
specific requirements and ensures that it meets all the federal transit administration
requirements in the process.

e FINANCIALLY SOLID: As of 2020, BYD was valued at over $68 Billion. The financial report can be

SAFE
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SECTION 9: FORMS AND CERTIFICATIONS

CER 1. Proposer’s Checklist
RFP [21-980369 Electric Transit Buses with Charging and Associated Equipment

Package 1: Technical Proposal

O

Oo0oo0oooooao

O

. Letter of Transmittal

. Technical Proposal

. Acknowledgement of Addenda

. Form for Proposal Deviation

. Vehicle Questionnaire

. References and non-priced information (if provided by Proposer)

. Engineering organization chart, engineering change control procedure, field modification process
. Manufacturing facility plant layout, other contracts, staffing

. Production schedule and other Contract commitments for the duration of this Contract.

= ©O© 00 N O o A W N -

0. Quality Assurance Program

Package 2: Price Proposal

d
d

1. Letter of Transmittal

2. Pricing Schedule (including option buses, spare parts package, engineering, manuals, training, special tools
and test equipment)

Package 3: Qualifications Package

O
O

O o od

O

1. Pre-Award Evaluation Data Form

2. A copy of the three (3) most recent audited financial statements or a statement from the Proposer regarding
how financial information may be reviewed by the Agency

3. Letter for insurance
4. Letter for performance bond (if applicable)
5. Letter of commitment for parental financial guarantee (if applicable)

6. Proposal Form

Package 4: Proprietary/Confidential Information

O

1. Proprietary/Confidential Information

There may be items in the first three packages that are included in Package 4 because they are considered to be
proprietary/confidential information. When this occurs, the Proposer must note that fact in packages 1 through 3.
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DOCUMENTS INCLUDED IN SECTION 4 -
PROPRIETARY/CONFIDENTIAL

The following documents as required by the RFP are included in Section 4 — Proprietary/Confidential
Information for PSTA's review.

e CER 10 Performance Information/Graphs for proposed vehicles

Battery White Paper, includes:
e Charge Cycle and cycle life
e Lifecycle testing procedures

e Certification of Battery Lifecycle testing by independent testing agency

Written Confirmation from Battery Manufacturer attesting to the following:

e Safety of proposed battery system

Electric Vehicle Charging Equipment

Comprehensive Battery Warranty Terms

Altoona Test

e 30-FT Electric Bus
e 35-FT Electric Bus
o 40-FT Electric Bus (K9M)
e 60-FT Electric Bus
e Anti-Corrosion Plan
e Quality Assurance Program
e Additional Cost Related Information
e Additional Bus Pricing: Option Years 2 — 5
e Additional Bus Pricing: Battery Leasing Option
e Warranty Cost

e K7M 12 Year Cost of Ownership

SAFE
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K8M 12 Year Cost of Ownership

e K9M and K9MD 12 Year Cost of Ownership
e C10M 12 Year Cost of Ownership

e K11M 12 Year Cost of Ownership

e Training Cost

e Manual Cost and List

e Special Tools

e Spare Parts

SAFE
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ELECTRICAL PROPULSION SYSTEM

BYD's Propulsion System was designed, engineered, and manufactured by BYD purposely for heavy-duty
transportation operations. Our propulsion system consists of the primary propulsion unit, dual in-wheel
traction motors, and Integrated High-Voltage Controller (IHVC).

As an industry leader in producing battery-electric buses and technology, our propulsion system has
been used in more than 65,000 BEB's with over 28,000,000,000 miles driven in daily transit operations.
The BYD Propulsion System has been transit industry tested and proven highly efficient, reliable, and
durable.

PRIMARY PROPULSION UNIT AND TRACTION MOTORS

BYD's Rear Axle is not only the axle; it includes Dual in-wheel traction motors, air brake chamber, Disc
brakes, air suspension arm, and planetary gears. BYD's PPU was equipped on all BYD Altoona certified
models, including 30ft, 35ft, 40ft, 45ft, and 60ft bus models. In addition, BYD's PPU has been well proven
by Altoona Test.

OUR REAR AXLE ASSEMBLY ELIMINATES THE USE OF A TRANSMISSION AND OTHER MOVING PARTS
THAT REQUIRE MID-LIFE OVERHAUL AND REPLACEMENT FROM CONSISTENT WEAR AND TEAR

-

3
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Technical Criteria

TRACTION MOTORS

BYD's PPU utilizes racecar-inspired, twin electric, electronically
controlled traction motors are located directly in the wheel hubs
on each side of the rear-drive axle, along with angle-cut, planetary
gear sets.

This combination of design factors removes the need for
combustion, an engine compartment, a driveshaft, or a
transmission—providing safer, lower-maintenance, higher-
efficiency, continuous smooth motion.

BYD PRIMARY PROPULSION UNIT TESTING

BYD puts its rear axle through an extensive amount of testing for
reliability and fatigue strength to continuously improve the overall

Air Brake —»
Chamber In-wheel Motor
Assembly
Planetary Gear
Reducer

MOTOR 1

Brake Assembly

{rear and front L
disc-brakes ABS) J
T -

Tires
Air Suspension Arm -
(with mechanical
leveling valves)

durability of the axles to meet heavy-duty transit operations and be available for over more than 12

years and 500,000 miles. Each axle that is put on a bus undergoes the following test:

TEST COMPLETED PURPOSE OF TEST

In-Wheel Motor Assembly Bench Test | Simulates torque and speed

Tests based on GB/T 18488 standards s
stability

Noise, operating temperature, durability, stress resistance, and

In-Wheel Reducer Bench Test e T

Running condition; tests sealant, noise, lubricating property, the

In-Wheel Drive Axle Bench Test

Simulates various operating conditions to ensure drive axle intensity
and vehicle safety, including reliability demonstration with air
cantilever, axle housing, half-axle tube, and the like

o Reliability
o Durability
Additional bench testing o Fatigue

e Temperature

e Vibration

e Environmental
e Endurance
e In-Service

o Motor

e Altoona Structural Durability

SAFE



@ Build Your Dreams’ Technical Criteria

TRACTION MOTOR COOLING SYSTEM

The drive system cooling system is used for cooling the driving motors, 6-IN-1 integrated High-Voltage
motor controller, and the Air Compressor.

Motor controller

Radiator

There are two cooling systems for the drive system. (This does not include the cooling system for the HV
batteries.) The two systems are divided Left and Right. Each Cooling System consists of a water pump,
radiators, water temperature sensor, a surge tank, and coolant hoses/pipes. BYD's 60ft articulated Bus
has two independent driving motors and motor controllers, and the left and right cooling system are
independent

BYD's Electric buses have two independent driving motors and motor controllers, and the left and right
cooling systems are independent.

Due to electrical motors' high energy conversion efficiency in BYD's electrical Bus, less than 10% of
energy is lost for heat. As a result, the coolant operation temperature is only between 80F to 126F in
BYD's electrical Bus.

SAFE
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BYD designs and manufactures our twin-radiator cooling system components, which have been sized to
maintain the traction motors and high-voltage electronic components at safe, continuous operating
temperatures, during the most severe possible operations, with the Bus loaded to GVWR and in any
potential ambient conditions, with a 10% reserve capacity. As the manufacturer of the cooling system
and the propulsion system and related components, BYD can ensure that the cooling system meets

design parameters.

SAFE
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INTEGRATED HIGH-VOLTAGE CONTROLLER

BYD's rear-mounted enclosure houses the
Integrated High-Voltage Controller (IHVC)
that is multi-functional in use and has been
specifically designed to regulate energy flow
from the high-voltage battery system to
each of the components on the Bus.

The IHVC is the hub of communication for
the whole propulsion system. It is
responsible for providing direct instructions
and system commands to the following:

e Traction Motors.

e High-Voltage batteries.
e Charging equipment.
e And Power electronics.

The IHVC also distributes power to the following subsystems:

e Heating, Air Conditioning, and Ventilation System
e Power Steering
e Air System

KEY IHVC DESIGN INTEGRATION FEATURES

BYD's IHVC was designed to integrate six standard bus systems into one powerful system. It integrates:

1. Air Compressor Controller

2. Steering Motor Controller

3. Drive Motor Controllers

4. High Voltage Distribution Box
5. DC-DC Converter

6. Leakage Sensor

SAFE
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WORKING PRINCIPAL OF IHVC
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REGENERATIVE BRAKING

The Regenerative Braking function further increases energy efficiency and extends brake lining service
life. Regenerative braking on all vehicle types keeps the motor's energy from being lost when the Bus
slows, whether from the driver easing up on the accelerator pedal or pressing the brake pedal. Typically,
an alternator transforms kinetic energy lost by the motors into electrical power.

Release acceleration pedal

2. Conversion

Push down Braking pedal

4. storage 3. Distribution

On a BYD bus, there is no alternator because there is no need to capture kinetic energy. Since the
motors are powered directly by electricity and their motion is fully electronically controlled, the Motor
Controllers/Inverters receive the energy back from the motors directly as electricity. As shown below,
excess AC electricity bounces back from our twin 3-Phase AC motors whenever the driver presses the
brake and/or eases up on the accelerator to the twin Motor Controllers/Inverters, which invert the AC
power to DC and send it through the HV Distribution Box to the ESS. The ESS then stores it for later use.
Between Regenerative Braking and the placement of electrically powered, electronically controlled
motors and gears directly in the wheel hubs on the drive axle, PSTA's Bus uses only as much energy as it
needs to run, with almost no efficiency lost to friction.

A Regenerative Braking Disable Switch is a unique BYD safety feature; systems on other buses cannot
currently be turned off in this manner. This switch provides a potentially important safety feature: if, for
example:

e The driver notices that the ABS/ATC is not functioning as expected, or

SAFE
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e |[f the failsafe to prevent ESS overcharge does not seem to be working.
Regenerative braking parameters are programmable adjustable, and activation causes a smooth

blending of both regenerative and service brake function, minimizing jerk.

Adjustable parameters include the mph at which regenerative braking will kick in; BYD will work with
PSTA to pre-program these parameters to meet PSTA's optimal needs. For example, in extreme ice
conditions, clients require better ABS/ATC override of regeneration.

SAFE
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ENERGY STORAGE SYSTEM

The Energy Storage System (ESS) is the
lifeline of BYD's battery-electric Bus. The ESS TR

in totality consists of the following major Used i over 65,000 Battery-
Y Eleciric: Buses Woildwide

systems: high-voltage batteries and the 4 o
battery management system. ﬁmﬁ;{;ﬁ %:é} ‘Q%)
.é“ﬁ 534 -&f‘%%ﬁ'
HIGH-VOLTAGE BATTERIES g‘%;;f;ﬁg %éj{%%?%
NEESS %% %
BATTERY CHEMISTRY e e\
BYD LFP BATTERY )
The high-voltage batteries utilize BYD's ? BEST IN INDUSTRY FOR
patented Lithium Iron Phosphate (LFP) cell A ?P,é’ ' TRANSIT CPERATION
chemistry, which is a culmination of over 25 %6%@ B,
years of testing and research that BYD has %%“ﬁ@'_

] %
done. As a battery manufacturer, BYD % ﬁ%%‘g%%

utilized its supreme understanding of battery

technology to develop its LFP chemistry 2 OPERATING
. . . TEMPERTURES
specifically for heavy-duty transit operations Operoles in 0 wide rorge of
. . amblent temperatunes without
because it offers an extended life cycle, any ssues.

overall energy density, and safety attributes.
We have attached our Battery White paper report for the agency's review.

BATTERY SAFETY

BYD's 25 years of battery research, design, and manufacturing have provided the knowledge required to
build the safest battery for heavy-duty transit operations. The BYD LFP batteries have undergone the
following safety test shown in Figure below.

SAFE
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Puncture Externg) Fire Test

S

!
Vibration

im

BYD BATTERY CERTIFICATIONS

BYD's Battery System complies with SAE 12929 Safety Standard for Electric and Hybrid Vehicle
Propulsion Battery Systems Utilizing Lithium-based Rechargeable Cells. Our batteries additionally meet
the following certifications:

CERTIFICATION CODE DESCRIPTION OF BATTERY CERTIFICATIONS

UL - 2580 Batteries for Use in Electric Vehicles
UL-1642 The standard for Lithium Batteries

UN 38.3 Lithium Metal and Lithium-lon Batteries
UN ECE R100 Battery Standards for Electric Vehicles

BATTERY LAYOUT

BYD's designed each of its bus platforms to have s specific battery layout to provide the following

benefits for vehicle operation:

e Better distribution and balance of weight on the vehicle
e Maximize passenger space on the vehicle

e Ease of maintainability and access for service

SAFE
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BYD BATTERY MODULES

Proper design of the cell, battery, and battery compartment ensures optimum, reliable, and safe
operation. BYD designed and built our battery modules and packs utilizing our proprietary LFP battery
chemistry that provides high energy density and BYD's Battery Management System technology to
maintain peak performance to produce a more extended daily vehicle range.

—— N

1. Top Cover 2. Bridge Plate 3. Bottom Cover 4. Battery Cell
5. Module Hamess 6. Coolant Pipe 7. Battery Information Collector(BIC) 8. Fuse

NO. DESCRIPTION
A Cooling Water Pipe Connection
B Positive High-Voltage Connector
C Negative High-Voltage Connector
D Low Voltage Connector
E Exhaust Vent

SAFE
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BATTERY MANAGEMENT SYSTEM

The BYD Battery Management System (BMS) was designed, developed, and manufactured by BYD. Our
BMS system has built-in Smart Technology to manage, monitor, and calculate critical system information
for the entire ESS. The BMS consists of a Main Battery Management Controller (BMC) per Bus, Auxiliary
BMC per battery pack, and Battery Communication Controller (BCC).

Main Battery Management
Controller

Auxiliary Battery Controller Battery C ication Controll

Since BYD's BMS is part of our vertical manufacturing process, it seamlessly integrates into our "one
bus" vehicle design. The BMS utilizes Controller Area Network (CAN) communication to transfer
information from the individual cell level to the overall battery packs to generate real-time vehicle
monitoring.

The BMS offers the following distinct advantages:
e Smart Charging System: Enables the High-Voltage Batteries to charge the Low-Voltage Batteries,

which supply a consistent vehicle ignition power resource.

e Battery Thermal Management: Monitors and reports the temperature of each pack, Module,
and cell on the vehicle to provide a safer bus.

e Cell Balancing: Monitors and calculates the voltage levels of the battery cells to maintain
consistent battery function throughout the cells.

e State of Charger (SOC) Calculations: Calculates the overall vehicle SOC for a more energy-
efficient use of power.

SAFE
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Technical Criteria

BATTERY COOLING AND HEATING

Maintaining the battery temperature on the vehicle is vital to maintaining a safe, reliable, and efficient

transit service. That is why BYD has taken extensive measures to design a battery cooling and heating

system ideal for bus applications. To protect our batteries for the life of the vehicle, BYD has designed

our battery packs with the following protections:

1. Built-In Battery Thermal Management:

Battery Thermal Management is an integral part of BYD's BMS. Our design utilizes the same sensor

and system as our BMS to:

e Monitor battery Temperature

e Provide automatic shut-off for any cell that overheats

2. Piped-Liquid Cooling/Heating Control:

BYD's battery modules have a built-in piped liquid cooling system. Figure 6 shows the design of the

Piped-Liquid cooling/heating system in the Module. It keeps the battery cell at an ideal temperature

during the winter and summer months.

SAFE
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VEHICLE CHARGING SOLUTIONS BYD OFFERS

Each of BYD's buses supports SAE charging standards J1772. In addition, each Bus comes
standard with a single manual charging port located at the rear curbside of the Bus that

meets the SAE J1772 CCS Type 1 North American standard for plug-in charging.

SAE J1772 Level 2
Additional options are available for dual charge ports located either on each rear side of

the Bus.

SAE J3068 AC, Tupe

PSTA can utilize any J1772 CCS Type 1 or SAE J3068 ACs Type Connector plug-in charger Connector
to charge its vehicles, and BYD's buses can also support J3105 (overheard pantograph)
charging and J2954/2 (wireless inductive charger).

SAE 3105-1 Overhead
Conductive Charger

PLUG-IN CHARGER OPTIONS

BYD offers two plug-in charging solutions to provide overnight or intermittent depot SAE J2954/2 Wireless

Inductive Charger

charging. In addition, we offer both AC and DC plug-in charging solutions.

BYD AC CHARGER BYD DC CHARGER MULTIPLE DC VENDORS ‘
Manufactuer BYD BYD DC Charger Vendors
Charging Mode AC DC DC
Connector Type IEC62196-2 Type 2 SAE J1772 CCS Type 1 SAE J1772 CCS Type 1
g":v’:::'"m Output 40KW x 2 150kW 150kW
Max 48A X2 200A 200A
Current/Connector
Voltage 480V 400V 400V
Dimensions 27" x 15.5" x 8" 30" x 48" x 75" Varies by Vendot

CHARGER LOCATION

BYD's plug-in standard design for the charging receptor location is the curbside rear of the Bus. The
Figure below shows the location. BYD can work with each transit agency to locate in a different location
if desired.

SAFE
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*Note: Once charging has started, the vehicle's built-in safety mechanism will
activate to ensure that the plug-in connector will remain connected to the vehicle
until charging is completed or manually stopped. Furthermore, the Bus's
propulsion system will be deactivated to keep the vehicle from moving.

OVERHEAD PANTOGRAPH

Additional vehicle charging can be completed by using an overhead charging system solution utilizing
the SAE J3105-1 connections. Roof-mounted overhead conductive charging equipment can be used
either as the primary charging or as an opportunity charge during vehicle layover time for additional
SOC. Utilizing this system can add up to 75kWh of additional SOC per 10 min. of charge using the
maximum 450kW charging power.

SAFE
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WIRELESS INDUCTIVE CHARGING

BYD can be equipped with wireless inductive charging solutions from each equipment manufacturer
utilizing SAE J2954/2. In-ground wireless inductive charging can be used as an opportunity charge during
vehicle layover time for additional SOC. Using this system can add up to 50kWh of additional SOC per 10
min. of charge using the maximum 300kW charging power.

BYD is fully compliant with SAE J2954/2 wireless inductive charging positions on the vehicles. The Figure
below provides the approximate location of the on-vehicle charging equipment.

N
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EXPORTABLE POWER SOLUTIONS

Utilizing BYD's AC charger provided flexible power use options that are an added advantage.

The following provides more detail on how our charge system design offers you greater flexibility to
continually revise your charging and power use to meet changing needs:

Easy Installation/Potential Portability: BYD charging interface can be easily wall-mounted or pole-
mounted to the floor, using simple bolts. The connection to the 3-Phase, 480 VAC outlet is usually
hidden in the wall or underground but does not need to be, so long as appropriate workplace and/or
public safety measures are taken, including protection for the connection at the outlet and precautions
against trip hazards (if the large connecting cable may be out on the ground). BYD charging interface can
even be kept portable by mounting them on wheeled platforms or onto service trucks also equipped
with generators for emergency boosts anywhere. If they are installed, they can be easily unbolted and
reinstalled (re-bolted) in a new location any number of times. In addition, since they are vandal-resistant
and can come with a weather-protective cover, this location can be almost anywhere with an
appropriate power source and room to park a bus.

This flexibility opens up a wealth of possibilities for a partnership that you might develop with other
public or private entities, such as to put chargers at key destinations like colleges, malls, or
sports/entertainment venues, either permanently or temporarily as part of public relations campaigns
to support transit and green technology.

Bi-Directional Charge Flow: BYD's charging system controllers offer the ability to discharge power off of
any BYD bus and other BYD electric vehicle to several different destinations: the power grid, another
vehicle, or to an energy storage system or even through an outlet to power tools, equipment, or even
facilities from the Bus.

SAFE
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BYD’s On-Board Charging takes up little space, with little-to-no installation, & much less heatlelectricity risk.

(P& -

Motor Controller Distribution Box Batteries

BUS

Charger Interface

PLUS IT'S 2-WAY,
FOR Vto G,

i ¥-&-v

V fO V Tools, Facilities, etc. Motor Controller Distribution Box Batteries

POWER!

BUS

This feature allows each BYD vehicle to act as a mobile generator:
e Vehicle to Grid (VtoG): This function provides power back to the grid or a large energy storage
system. This provides you with flexible power options, including:

o [f there is a community power shortage, you can return power gathered during off-peak
periods for peak rebates and help critical facilities such as hospitals and retirement homes.

o |f there is a grid power outage, BYD's buses can be connected to the grid to form a large virtual
energy storage system.

e Vebhicle to Load (VtolL): This function can send power to loads, providing different options:
e Store energy in storage systems for later use during peak periods or in emergencies;

e Use bus power to send energy through outlets or connectors that can be provided onboard,
power tools/equipment on the road, or even key facility functions in a blackout.

e Vehicle to Vehicle (VtoV): This function allows you to use any BYD bus or BYD electric vehicle to

SAFE
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power any other BYD bus or BYD electric vehicle directly. This offers amazing flexibility, such as
the ability to:

e Minimize towing: In the unlikely event that a bus runs out of power during service, the Bus that
comes to pick up the passengers could provide a quick-boost charge to the first to enable it to
reach a nearby depot. Alternately, a BYD electric service truck could come out to boost the Bus,
rather than tow it (an extra charger mounted to a regular service truck with a generator would
achieve a similar result).

o Allow scheduled boosts: Some agencies, for certain routes, could schedule deadhead times at
key route connection points, such that a bus with a heavy day's service could receive an
appropriately-timed boost from a bus with a less demanding service day.

o Allow in-depot boost options: Any BYD vehicle, including another bus, an electric service truck,
or an electric forklift, could be used in place of your low-voltage charger to provide a quick
boost to a bus at any of your facilities.
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VEHICLE DATA AND HEALTH MONITORING
SYSTEM

BYD developed its data, health monitoring, and energy management systems, HAMS, and ELMS, with
I/0 Controls Corporation, a web-/cloud-based solution real-time monitoring of both the driver and
vehicle performance on an individual vehicle and fleet-wide basis as well as complete charge

management.
BYD HAMS
HAMS generates data on each vehicle
cellular cellular
in the fleet to improve driver safety, (1)
driving performance, and overall fuel A e (-\) e
economy. In all HAMS provide the /,. @
key features and functionality: //’ %

. /O
e Alert: When the vehicle Tele::'latics
requires immediate attention, —_— Platform

text and email messages are

sent. Alerts are vital if a D
7 |

vehicle encounters issues

curine 2 CharE cycleor THE HAMS SOFTWARE IS

e Manage: Use cloud-based software to US E FU L AS A CO NTRO L
manage, configure and edit the CE NTE R TO M O N |TO R TH E
::Zodrtr;r;:.tlon supplied by the HAMS SOC AN D G PS LOCATl O N

e Inquire: Health status (SOC, mileage, OF ANY VEHlCLE IN TH E
battery voltage, other defined J1939 FLE ET’ AT ANY T| M E
::e:::f'es, etc.) is updated once per D U R| N G CHARG | N G AN D

e Store: Monitor and log the health status REVE N U E S E RVl C E .
of vital and key subsystems. Data may be EXTE RNAL APl ACCESS |S

uploaded to the cloud for future use
SUPPORTED.
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FLEET DASHBOARD VIEW

HAMS displays an "All Fleet Map" that shows each vehicle status in the ' g
fleet that currently includes location, the current state of charge (SOC), e LE

1~
current mileage, current charge status, and time of the last update. ﬂ LA e ey
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VEHICLE DASHBOARD VIEW

The individual vehicle dashboard displays real-time for a specific vehicle in the fleet. In addition, it
displays the following information: SOC, location, fuel efficiency, and range remaining on a single

charge.
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Additional information provided within the vehicle dashboard included:

° Performance: Map Performance  Alects  Route
Displays the LATEST TRIP STATS
Overa” Total Energy Conwumed Average Tpeed
performance of 107.3 19.8mph

the electrical
ELECTRICAL PERFORMANCE STATS

performance of
EATTERY LOW & HIGH TEMFERATURE
the vehicle. - R Cocvuiisonicusiond
That includes . ¥ i LB I
battery “ 3 j'iy N
temperature, 1]

total energy ; ; N

consumed, and ol ||I l::|||l_‘: === I.]

average speed.

[ ] Alerts: ShOWS a" Map Performance Aleris Houie

the vehicle
ALERT TYPE TOTAL VEHICLE COUNT SPM

alerts. For
. CHARGING SYSTEM MALFUNCTION 1 055 b
instance, when
the SOC is below
20%, the

charging system

PCWER BATTERY MALFUNCTION 1 196 ré

BRAKE MALFLNCTION 1 196 8

ma|funCtI0nS, Map Forformance  Alorz Aowle

brake TREROLE TRIP INFOY Ko, 1

. 1.4\.
malfunctions, or No. 1 trip of today
other critical
. . Remaning SaC
information on oks — T —

the vehicle. Lyt el ) Remaining Range

PeriEMmage

e Route: Shows B6.5%

Total Distance

the route of the 396 mi

Tatal Time
1:EDET

current vehicle,

including ;
remaining SOC, o |
gl rvTosmstmss Park ) : [P

total distance
traveled, and total time on the route.
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FLEET ANALYSIS

The HAMS also provides historical data from the entire fleet to the individual vehicle in graphic printout
over time. The fleet analysis display shows running yearly, monthly, or daily mileage, battery
consumption, and battery charge. Also, agencies can view all fleet alerts by clicking on the alerts tab.

Map  Stmisics  Aer
I 6 DASHECARD —
FLEET STATLS et eitw

ks REPORT

e AMALTEIS

This Manih's Dua

LS RN

EMEG COITRATIC

T R
12426.59 26856.6 2428529
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2019
—ct
a
r
[
e
M3
e
iy
-
aa
e - e s - a -
Bunning Total of Last 17 Monttns
¥ Cotiepm Moy RWERAGE DRNING TANGE NEGESCE LOW RATTERY TEMPERATIORE AWERAGE HIGH RATTERY TERFTRATLE RATEALE SPRED
Bl 106.07 64.7 76.78 4.65
IO Controls Dashimard
All Fleets-
Map Smtisucs Al
I B DASHEDARD —
MONTHLY OVERVIEW Fes r
i RFPORT
ALERT TYFE TOTAL WEHICLE COUNT s
B ANALYSIS BATTERY LEARING = )
CHARGIG 5V TEM MALFURCTION 9 247 5
POMWER BATTEAY MALFURCTION 4 7 7
BRAKE MALFUSNCTION Fl 12 B

This information can be filtered by a given year and month to show historical records of the fleet's

performance.
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REPORTS

HAMS generates reports to show data for all, some, or one vehicle graphically to show the overall
vehicle performance for the day, week, month, or year. The agency can select the following parameters
for its reports:

Energy Charged

Analysis

o Energy Used in Service Corfiguratian  Cxpart Mistary

Selected Parameters

e Energy Used in Idle

B Energy Charged Earamcrer Analysis W Send Email | & Dovnisad
&«
° Energy Regeneration B Energy Used In Servioe e Viewby Vieek -
O Enrergy Used In |dle  Eab 2, M0 Feb 2, 2020 Feb 4, 2020 3
o SOC charged 1 Energy Regeneration i
& [ e ——
. . 0O Sac Charged
e SOC Used in Service o
0 Soc Used In Semvice ax ___f-\“"‘ |
L + j o
e SOCUsedinldle 1 e Ledn e "
o Miles Driven - ;
e Miles Driven S - _ -
.. O fug Speed n &
e Remaining Range .
1 Aug Speed In Service i - 1 i

e Average Speed
e Average Speed in Service

The information presented in the report can be emailed or downloaded directly for full analysis.
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ELECTRIC BUS OPERATING RANGE

Based on RFP and Addendum feedback, BYD needs to provide Altoona On-Road Energy Consumption,
and Range Tests requested in TS 8.1.

Below is the data:
The fuel economy data are obtained at the following conditions

1. Air conditioning off
2. Seated load weight during coast down
3. Exterior and interior lights on

4. Defroster off

5. Windows and Doors closed

BUS USABLE DUTY CYCLE ENERGY NOMINAL
MODEL BATTERY CONSUMPTION(KWH/MI) RANGE(MILES)
CAPACITY
Manhattan cycle 1.81 146
30ft 266kWh Orange County Bus Cycle 1.39 191
EPA HD-UDDS Cycle 1.53 173
Manhattan cycle 2.453 159
35ft kWh 391kWh Orange County Bus Cycle 1.737 225
EPA HD-UDDS Cycle 1.923 203
Central Business District (CBD) | 1.994 156
40ft(K9M) | 313kWh Arterial (ART) 2.536 123
Commuter (COM) 1.427 219
Manhattan cycle 2.52 176
40ft(KOMD) | 446kWh Orange County Bus Cycle 1.93 231
EPA HD-UDDS Cycle 2.12 210
Manhattan cycle 2.96 150
45ft 446kWh Orange County Bus Cycle 2.27 196
EPA HD-UDDS Cycle 2.49 179
Central Business District (CBD) | 3.236 178
60ft 578kWh Arterial (ART) 3.744 154
Commuter (COM) 2.093 276

SAFE



VEHICLE MAINTAINAILITY



@ Build Your Dreams’ Technical Criteria

VEHICLE MAINTAINABILITY

One of the primary design goals of BYD's Low-Floor Electric Buses being proposed is to maximize the
maintenance accessibility. A direct measure of this goal is the number of person-hours required to
maintain each of the vehicles.

VEHICLE MAINTENANCE

First, BYD's major components used to power the Bus is designed and produced by BYD. BYD's buses
utilize BYD's proprietary battery-electric propulsion system and drive train without using a standard
transmission or other components used on a typical combustion engine. Leveraging our ability to
produce these components allows BYD to have a complete understanding of how each of our
components will best integrate into our entire bus system to provide the minimal amount of
Preventative Maintenance needed to maintain our vehicles.

BYD has designed our buses maintenance components to be easily accessible. For example, the large
rear high voltage electronics compartment door, large A/C interior grill with hinges, street and curbside
radiator doors, and curbside battery rear battery compartment door have been designed to reduce
maintenance hours by increasing access to each of these compartments of Maintenance personnel.

BYD has purposely designed our interior destination sign door that tailors directly to quick and direct
access to the sign and window cleaning. In addition, we have placed the multiplex electrical system that
can be accessed from the inside of the Bus within the electrical compartment area directly to the rear of
the driver area and at the rear bulkhead.

BYD designed our buses with our customers in mind. We have ensured that any maintenance actions
that need to be undertaking by our customers on our buses do not cause add person-hours or confusion
that could lead to our customers having added fear or trepidation with electric buses. Our goal is to
provide a reliable bus in vehicle performance, durability, safety, and cost-effectiveness in maintenance
matters.

BYD believes that offering our customers next-generation technology does not have to provide next-
generation complexity when it comes to maintenance. That's why BYD has designed each of our buses
with our customers in mind to keep each Bus maintenance-friendly without compromising our
innovative technological advances in transit bus evolution.
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PREVENTATIVE MAINTENANCE INTERVALS

BYD's Preventative Maintenance (PM) schedule is based on intervals of 6,000 miles (except for specific
major component requirements) beginning at 6,000 miles. BYD understands that many transit
properties elect to use intervals of 3,000 miles; however, BYD's bus design minimizes the number of
moving parts on the Bus, which affords transit properties the added value of adhering to the standard
6,000-mile intervals. BYD further recommends that the assigned driver perform a daily inspection of
each Bus. This daily inspection checklist is often drawn from a portion of the PM program.

On average, the typical time to handle daily inspections is 10 minutes, and the time to conduct brake
inspections is 15 minutes.

According to PM information gathered from BYD and our customers, BYD has compiled our PM schedule
into three different tier levels A, B, and C. The A level is our standard PM inspection for every 6,000
miles. The B level is our inspection at 18,000 miles, including the first changing of only the Gear Qil. And
the final C Level is at 36,000 miles, which includes changing both the gear and motor oils. The following

are estimates that would apply to the following activities:

e The 6,000-mile inspection is estimated to take 3.5 person-hours.
e The 18,000-mile inspection is estimated to take 6 person-hours.
e The 36,000-mile inspection is estimated to take 8 person-hours.

BYD believes that PM inspections should not overuse person-hours that causes transit properties to
have to keep their buses out of service for a total day. By having an advanced yet simple design for each
of our buses, we can have each Bus continue to do what they are built for, to continue to offer full
service to each rider within a community.

MEANTIME TO REPAIR

BYD has designed our transit buses to require a minimal amount of mean time to repair (MTTR) for all
our components in the event of failure. In addition, our design allows for convenient accessibility for
transit maintenance personnel to handle repairs of components after their warranty period has expired.
Through our lessons learned from our current customers and Customer Service Department training
courses on our vehicles, we have tabulated the expected times for repair for each component on our
vehicle. Given that each transit property will have regularly available tools and equipment.

SAFE



@ Build Your Dreams’ Technical Criteria

SERVICE TASK BYD MTTR (HR., MIN.)
REMOVE AND REPLACE

A/C Blower 0.7 hr.
A/C Condenser Motor 1hr.
Access for Door Motor Adjustment <2 min.
Air Compressor 2.4 hrs.
Air Dryer Desiccant 15 min.
Batteries (Set) 30-45 min./pack
Brake Application Valve 0.3 hr.
Destination Sign System 1.5 hrs.
Driver's Seat 0.7 hr.
Electronics Unit (Regulator, PLC Module, Relay, Fuse, etc.) 15 min.
Exterior Mirror Glass 5 min.
Headlining Panels, Interior Individual (Less Handrails) 1hr.
HVAC Unit (Complete System) 8 hrs.
Lamps, Passenger Lights 15 min.
Motors on BYD Drive Axle 4.5 hrs.
Motor Controllers/Inverters 1.5 hrs.
Power Steering Gear Box Assembly 1hr.
PPA Mounts, Complete Set 2.8 hrs.
Radiator (2 mechanics) 2.4 hrs.
Seat Insert <1 min.
Shocks, Each 1.4 hrs.
Wheel Change, Front 0.9 hr.
Wheel Change, Rear Dual 0.9hr.
Window Glazing, Passenger 1hr.

Window Guard, Passenger Window and Door (If required) 6 min.
Wiper Motor 0.6 hr.
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BATTERY END-OF-LIFE

BYD's LFP batteries have the added value of providing each of our customers a full second useful life
after the Bus's 12-year End-of-Life (EOL) full transit duty cycle. Unlike other battery chemistries that

have a simple "Cradle-to-Grave" battery disposal, where at the EOL the battery chemistry can only be

recycled, BYD is in a unique position, because of our vertical integration, to re-purpose batteries from

our transit buses (once they reach their useful life cycle) into our own Energy Storage Systems. We are
our customer for re-purposing, recycling, and re-certifying packs and modules for use in additional

applications.
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BYD's batteries can be re-purposed and used in a full Utility-Grade Energy Storage System. This second-
life of the batteries in a Utility-Grade ESS can provide a complete power solution realizing power output
smoothing, peaking shaving, frequency regulation, transient active power responding, and transient

voltage supporting to keep the power system running safely, sustainability, and reliably.

BATTERY REPURPOSE APPLICATION

Application to Operators, Energy Storage, Low Speed Vehicles, Street Lamps, etc.
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