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100+

years serving
customers

Cummins

\
1M+

engines annually
produced

1oM

engines in the
field

Understa nds power

2 past, present, and future.




A TECHNOLOGY LEADER
WITH A
OF POWER SOLUTIONS

Diesel Natural gas Hybrid Battery Fuel Cell
powertrain powertrain electric electric electric
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New Power Business Segment

Cummins has a 100-year-long track record of delivering leading power solutions. As we look ahead, we
know our industries and markets will continue to change, and we are committed to bringing our customers
the right technology at the right time.

Power
Syste ms




E @I Acquired Hydrogenics, a
Toronto-based (PEM) fuel cells

O U R C A PA B I L I T I E S v and hydrogen production

> Acquired Silicon technologies provider.
Jou rn ey = Valley-based Efficient
Ea Drivetrains Inc (EDI), €D Announced a minority investment in
developer of Loop Energy, a fuel cell technology
plug-in-hybrid and full developer based in Vancouver.
i Acquired electric powertrain
= Johnson Matthey systems for €3 Signed a MOU with Hyundai Motor
Battery Systems, commercial vehicles. Company to collaborate on
o The Electrification a.primarily hydrogen fuel cell technologies.
I'LE Business Development tgE-valags
Initiative officially Gaary - dasighes
— located in the

United Kingdom.

Acquired GE’s solid
oxide fuel cell
(SOFC) technology The Electrified
Acquired Brammo, a Announced that the and assets in Power business
primarily low-voltage electrification business upstate New York to 3 segment is renamed
& battery designer, located will become Cummins’ - expand capabilities z to New Power.
(e} in North America. fifth reporting segment, - in stationary power
@ called the Electrified 2 options.
TS Power segment.

Cummins | 7



NEW POWER
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NEW POWER

App licatl ons

Blue Bird Electric School Bus

Fuel Cell Heavy Duty Truck
Electrified Power Heavy Duty Truck
Alstom Fuel Cell Train

GILLIG Electric Commercial Bus
Electric Mini Excavator

USPS Electric Van

Electric Terminal Tractor

(N

Fuel Cell Commercial Bus

=
=

81,3 (5 fpower-to-gas facility,
Falkenhagen, Germany: 2 MW electrolyzer
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GILLIG ELECTRIC BUS

- NOW AVAILABLE

-IIIIIIII:

The GILLIG zero-emission battery electric bus, powered by Cummins,
IS now available.

RANGE
4T The bus initially incorporates the standard 444 kWh battery capacity
(six packs) and will be capable of up to 150-mile range.

CHA RGI NG
l@ The electric buses will be opportunity charging ready.

REMO TE DIAGNOSTICS

oialo Cummins Battery Electric System features remote diagnostics and
647° over-the-air connectivity backed by the FRPSDQ\TV XQSDUDOOHOHG
support network and service training programs.




BATTERY ELECTRIC SYSTEM

Traction Inverter

Hi Voltage Junction Box

Charging Outlet

Battery Enclosures

Battery Enclosures

Battery system

Traction motor
Peak power:
Continuous power:

Type:

Drive

High voltage system
Charging

Optional charging

Energy export

Energy recovery

Full electric mode

Flexible (3 to 8 Packs)

350 kW / 3400 Nm (469 hp / 2508 Ib-ft)
225 kW / 850 Nm (302 hp / 1365 Ib-ft)
Permanent magnetic

Direct drive/drive-by-wire
Continuous acceleration

660V at 50% state-of-charge
Plug-in

Pantograph or charge plate
E-accessory pack (25-kW typical)

Low-voltage DC
High-voltage AC

Regenerative brake system
Up to 20% storage replenishment

25 mpg dieselequivalent
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Electric School Bus e :

BLUE BIRD

More than 150 electric school
buses on the road today

Battery Capacity 155 kWh

Range 100+ miles
Power 187 hp/ 315 hp

& -
Torque 785 ft-1b / 2400 ft-Ib 45T )

AC Level 2, DC Level

_ J
3, Vehicle-2-Grid B —

Charging



UNMATCHED SERVICE
& SUPPORT NETWORK .

With 24/7 supportin over 225 locations across e -
North America, the Cummins service networkis . I S ol
the most extensive in the industry. =1

Cummins | (K



CHARGING TYPES

AC TO DC

Can be high or low voltage

¥ Must go through an inverter to store in battery

¥ Canbe viainfrastructure energy source or regenerative energy
(e.g. braking)

DC TO DC

Can store directly into battery
¥ May use high voltage DC to charge low voltage
(accessories) battery

FAST CHA RGE

Typically high voltage (DC)and high amperage and used for quick
charging or opportunity charging energy flow at 37kW/Hr +120kW/hr

SLOW CHA RGE

Level 1 or Level 2 £Typically lower voltage (AC) that leverages
110V/220V and a slow rate of 7kW/Hr +20kW/Hr

ABB -chargepoin+ Qefacec W

INDUC TI VE C HA RGI NG
Leverages the wireless transfer electrons from a charging source to vehicle

PANT OGR APH CHA RGING

Vehicles connect to overhead charging where vehicle is required to
be stopped

PLUG -IN C HA RGI NG

Has become more of a traditional method of charging EV orREEV
vehicles. Can be slow or fast AC or DC.

Z TRiTiuM  heliox
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Multiple questions and challenges in electrification o f fleets

OpEx and CapEx
Implications

Demand Charge?

Grid Capacity and Upgrade

What is the impactof
different charging
decisions to my

Peak time
avoidance ?

What
Permits do |
need ?

Who should |
connect- utili

Is the answer
same in other
geographies?

Charger Technology

Is my currentgrid
connection

enough to suppart
my charging
eeds?

Would stationary
batteries, or

solar help me in
Opex savings”

Which charging
techn-pantograph,
wireless, batte

Canl get

e All vehicles
upsiaies -

Can| sell back
power to the

What power
level of
charging?

Different Regions/

Rate Structures
po/

n\.\f“beY _'

Is it feasible to

upgrade my grid
connection

Where to locate
chargers in-
depot or en-
route ?

Fast charging
impact on
battery life ?

Cummins | 13



Turnkey solutionto EV transition

Advisory Services Installation & Commissioning Ongoing Support
I Grid Upgrade/ ! ]
Grid Microgrid
Advisory Engage utilities, and partners ifgrid

upgrade or microgrid installationsrequired
T Define grid upgrade needs based on
charging strategy in partnership with

utilities
I Assess microgrid options basedon Provide
Feasibility local electricity rate structure Hardware & =
(renewables, storage, demand) .
Assessment Software Ongoing
- . Provide Powertrain, r Support
Assess feasibilityof EV based onmission, @ vehicle. chargers, smart pp
dqty cycle,.energ.y ng(_%d, technlcgl limitations, charging software I Active energy managementwith
grid capacity/availability, economics supported and maintained smartcharging and Cummins

by Cummins connectivity solutions
T Senice and maintenance of

chargers and powertrain

o :
_ E‘L Project
ACh?rg_lngL \-\\ Develop ment
nalysis y &Installation
Hardware .

Selection

Installation including design ofthe

chargers location, permit applications
P — and construction

T Choose ideal powertrain  simultaneouslywith
chargerdecisions (range, battery size, energyneed)

T Define charging strategy (power, in-depotvs. en-
route, charge management)

Cummins | 16



Hydrogen Fuel Cell

f Began developing fuel cell
capabilities 20+ years ago

f Recent acquisition of Hydrogenics
and investment in Loop Energy
increased capabilities

f Offer a full hydrogen solution with
both the fuel cell technology and
hydrogen generation

f Field testing Class 8 trucks at Port of
Long Beach in 2021

-‘?ﬂ
o« :

Class 8 demonstrator truck with a 90 kW Hydrogenics fuel cell
and a 100 kWh li-ion battery. Range is 200+ miles between

refueling.

Cummins | 17



Fuel Cells + Electrified Power
ARE COMPLEMENTARY

SERVICE + SUPPORT

System Offerings

FUEL CELL & IC ENGINE HYBRIDS FULL ELECTRIC

Prime Mover Gen Traction ‘ Battery Battery Battery Traction ‘
- =

4@ Motor
I Generator
@ Gear Boxes
H? 0? s B s | 00 @

BATTERY I]I:"]I:I . Z& NS ’@ Engines @ INTEGRATED BATTERY/
MATERIALS, = fe + ©¢ + .. + = POWERTRAIN STACK

MEA’S & Fuel Battery Inverters & Controls :-gxo Accessories, Storage SYSTEM REUSE OR

CELLS Cells Pack Converters »2% ° cooling, Wiring RECYCLE
Components

CHARGING, CONNECTIVITY, HYDROGEN GENERATION + SUPPLY

Cummins | 18




The Cummins Difference

ONE CENTURY
OF POWERTRAIN
INNOVATION

1

POWERTRAIN
OF
CHOICE

RNA S
¢\ 11
CAPABILITIES ABILITYTO
ACROSS ACHIEVE
APPLICATIONS SCALE
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Breakthrough
hydrogen fuel cell power
from Cummins

O

SECURITY
OF
SUPPLY

GLOBAL
FOOTPRINT FOR
SUPPORT




Contact Information: Learn more;:
Kevin Cook WWW.Cummins.com/new-power-magazine

(323) 236-4940
kevin.cook@cummins.com



mailto:kevin.cook@cummins.com
https://www.cummins.com/new-power-magazine

5405 Industrial Parkway
San Bernardino, CA 92407 USA

Phone: 909-713-1600
info@globalsweeper.com

Zero Emissions for Greener Tomorrow

Clean Fuel|,
Clean Strestss
Clean Aiir




\We build Purpose Built, Heavy Duty,
and simply Tough Street Sweepers.

- Reliable, Affordable and Innovative Products

—

.- Protect our Environment and Reduce our Carbon Footp rint

P

- Save our Planet and Clean the Streets



OUR QFEE(C&AST/W <K

PURPOSE BUILT CHASSIS PROVIDES FLEXIBILITY TO LEAD IN

ALTERNATIVE FUEL/GREEN TECHNOILOGIES

I GLOBAE MCENS THREE WHEEL 24 MPH STREET SWEEPER
I GLOBAL M4CNG SERIES 67 MPH TRAVEL REAR/SIDE DUMP
I GLOBAL M4 HYBRID DIESEL ELECTRIC

T GLOBAL M4ZE ZERQ EMISSION FUEL CELL STREET SWEEPER
I GLOBAL M3/M4 ELECTRIC SWEEPERS




Our Partner: US Hybrid

4 Lead in design, development; and production of advanced electric and' hybrid powertrains:

+ Provide the New York: City Department ' off Sanitation with application-specific hybrid 'street!
sweeper

+ Lead in supporting 1< & JMission to significantly, reduce: fuel consumption and' GHG emissians:.

The Glolbail NidsH Hdnid cSB eetet
Sweeper pravdéssup otd Ba’%tudlhel
savingss antkiasb8%%4Jeddaitaivin in
GHGs and negulddeddeanssionsns.

Hybrid system trade-off study performed..

1t Sweeper modeling: an operational analysis based' on drive cycle of 85% sweeping time:
and 15% drive time.

T Fuel consumption: occurs primarily’ during: sweeping operation: making the: vehicle an:
excellent candidate: to utilize: hybrid powertrain technology.

T 5068776 ««

-
________



DSNY Hybrid Sweeper Configuration

ltem Description
1 120kW Drive Motor
5 120kW Drive Motor Controller Unit

with 60kW Hydraulic Controller

3 60kW Hydraulic Motor

4 80kW Generator

5 80kW Generator Controller Unit
6 DC/DC, 200A, 12V

7 High Voltage Disconnect Unit

8 Fuel Econometric Display Unit

9 Wireless Telemetry Unit (iDrive)
10

Battery Pack (110S1P)




GENERATOR SYSTEM/ MOBILE GENERATOR CAPABILITY ON! THE: M4: HYB

M4 HYBRIDIHAS EXPORTPOWER(MOBILE'GENERAT:
10 Kw
2 PHASE2401120VAC
60 HZ




1st Heawy-Duty,
Powered Street Swe

Protecting our Future
with Zero Emissions!!

*+ 33,000 GVWR <65 MPH TRAVE
*+ Rear Dump and Side Dump Hoppe
*f Extremely quiet operation.

*+ Always ZERO EMISSIONS!

*t Eleetric Moter Brives the Sweeper:
*+ Highway Travel Speed.

"+ Heavy-Buty SWeeping 8
§'—?8Y%y§ 6f gﬁﬁ&‘ ﬁ@r’ﬁn@




W .. us Hybrid

1 FCe 80

T The fuel cell and hydrogen tank take: the: place: of a
battery-electrnic: Y-H K-L-FOH Y Wadk.D WW HU \

T Diesel engine is no longer required.

T The by-product of electro-chemical reaction
Is energy and H20.




At a glance

California Department of Transportation utilizes 17 o-plus street sweepers daily.
Each M4 ZE produces 43 gallons of water per shift so that equals 7,310 gallons of
water produced by operating street sweepers.

REGISTEREDWITH Fi
AIR RESEARCH BOA

The Global M4ZE Street Sweeper is North America's first Hydrogen Fuel Cell Street Sweeper whose only by-product s

The water produced through this chemical reaction is
diverted to the V Z H H Swhtér ¥ank system, providing an
additional 43 gallons of water per shift to use for dust
suppression.




GLOBAL M3/M4 ELECTRIC SWEEPER

100% PLUG-IN ZERO EMISSION




THE FIRST 100% ELECTRIC
HEAVY DUTY STREET SWEEPER IN THE USA!

CLASS 7 STREET SWEEPER +(24,000 +
33,000 LBS GVWR)







ZERO CO2 EMISSIONS TO
REDUCE GLOBAL POLLUTION

NO ENGINE - No NOISE, NO HEAT
NO DPF FILTER

NO MORE PMS

No Oil Changes

No Hydraulic Drive System

No Coolant and Radiator to Clean
No Fuel Filters




UP TO10 YEARBATTERY LIFE
ANTICIPATEDBATTERY EFFICIENCY LOSS A%




WORK AUTONOMY:
GLOBAL M3 29 HOURSOPERATIONALTIME
GLOBAL M4 211 HOURSOPERATIONAL TIME




SAE1772 LEVELII CHARGINGSYSTEMSTANDARD 240 VOLTS WITH80 AMP BREAKER
9-11 HR CHARGETIME

T J1772 SAE LEVEUIl SUPERCHARGINSYSTEM IS AVAILABLE AS AN OPTIQIRECHARGING TIME O# HOURS







FRONTMOUNTEDCOOLING SYSTEM

BENEFIT= zero MAINTENANCE, SELF CLEANING, AWAY FROM
WORK ENVIRONMENT




CONTROLSYSTEM LOCATED ABOVE BATTERI
TEASILY ACCESSIBLE FOR TROUBLESHOOTIN




TRACTION SYSTEM:

CONVENTIONAL REAR AXLE DRIVEN BY ELECTRIC MOTOR
MOTOR TYPE ASYNCHRONOUSALTERNATE CURRENT
MOTOR POWER120 KW DRIVE POWER ON CONTINUOUSDUTY

ELECTRONIC CONTRORBRY INVERTER WITH TORQUE CONTROL




BRAKESYSTEM:

DISC BRAKES ALL AROUND

PARKING BRAKEDRUM BRAKE ON REAR AXLE

REGENERATION DURING BRAKING







DUST CONTROLSYSTEM:

POLY WATER TANK CAPACITY250 GALLONS




THANK YOU!



Ken Becker- Sales Director, Midwest DATE: August5 ™, 2020
Proterra, Inc.



ABOUT PROTERRA

3 U R W HASIdD g V
Advancing electric vehicle technology to deliver the Z R U O G fpérfarphivighheavy-duty vehicles

1 Offices and manufacturing in CA and SC

1500+ employees, with strong transportation expertise
+>120 customers; >1,000 vehicles sold

1+>12,000,000 service miles

+>55,000,000 pounds of CO2 emissions avoided

Strong Transportation Expertise

W orld-Class Financial Partners

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020
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EXPERIENCED TRANSIT AND TECHNOLOGY LEADERSHIP TEAM

oy Leadership TeaM e . ... Board of Directors - oiiiiii ‘
JackAllen : JackAllen
Chairman & Chief Executive Officer Chairman & Chief Executive Officer
AmyArd : Ryan Popple

Chief Financial Officer Co-Founder & Executive Director

) : Jennifer Granholm
JoshEnsign : Director

Chief Operating Officer
Jeannine Sargent

JoAnn Covington Director
Chief Legal Officer _
Constance Skidmore
Director
Ryan Popple : . .
Co-Founder & Executive Director : Mike Smith
. Director
Rick Huibregtse : Brook Porter
SVP, Engineering Director
Jochen Goetz
John Walsh Director
SVP, Sales

....................................................................................................................................

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020
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HIGH-QUALITY, ADVANCED MANUFACTURING FOR RAPIDEV

ADOPTION AT SCALE

Burlingame, California Los Angeles, California Greenville, South Carolina

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020
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OUR VISION: CLEAN QUIET TRANSPORTATION FOR ALL

Economics At Proterra, we believe
Best TCO, lowest operating costs, least volatility that zero-emission

electric vehicles are the
smart choice for heavy-
duty transit operations.

Customer Preferences
Together, we can

Policy/Regulation ellm_lnate the need_for
Local health, air quality, climate change fossil fuels in transit.

Performance
Highest MPGe, lowest weight, most torque

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020
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THE TRANSIT MARKET IS RAPIDLY SHIFTING TOEV

2010 2014 2015 22016 2017-2018
PROTERRA
PRICE ~ $1.2M
~
~
~ ~
UNIT
SALES : .
EV Evangelists Early Adopters Early Majority
R )
+ Tech Proven + Full Route Adoption t FleetReplacementBegins
1 Small Orders 1 Revenue Service t Price Parity to Hybrid
1 Safety 1 1,000,000 miles 1 10% Penetration
1 Reliability t Mainstream Financing 1 BestPractices Developed

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 5



THE TRANSIT MARKET IS RAPIDLY SHIFTING TOEV

100% - o
MTA State/ Size of Zero Emission
City Bus Fleet Commi tment
California 14,000+ 100% by 2040
75% - Battery  (_gqgy)
Electric New York 5,800  100% by 2040
Toronto 1,900  100% by 2040
50% - ) Chicago 1,850 100% by 2040
Hybrid &  (~10%)
Fuel Cel Seatle 1600  100% by 2034
Minneapolis 900 100% by 2040
25% A
Miami 800 50% by 2035
Diesel ~15% .
00t I I ( 2 >25k North American busesmust  be
b -

) 1 1 2
2017 2018 2019 2020 2021 2022 2023 2024 2025 100%zero emission by 2040

1Frost& 6 XOOLY DQYV 'HFHPEHU UH S R Matket OPHRIELDIY ANAISEYROLE-2025.X V

CONFIDENTIIAL & PROPRIETARY PROTERRACAP106 8
2Source: CA Air Resources Board, the City of New Y ork, Toronto Transit Commission, the City of Chicago, King County, the Coalition for Clean Transportation, and Miami-Dade County .



CONFIDENTIAL & PROPRIETARY
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OUR CUSTOMERS

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 53



CATALYST TOTAL COST OF OWNERSHIP ADVANTAGE

Proterra EV DieselBus CNG Bus Diesel Hybrid
Vehicle $765 $502 $547 $687 Vaintenance
Energy/Fuel $106 $454 $417 $314 Fuel
Maintenance $375 $460 $460 $370 _
Vehicle
TCO $1,246 $1,416 $1,424 $1,371
TCO TV OLOH $2.49 $2.83 $2.85 $2.74

1 Battery-electric vehicles have the lowest operational lifecycle cost:

- High EV energy efficiency, low electricity rates, and high annual vehicle mileage 12—yr Operatlonal Savmgs
combine to create significant fuel savings per Bus

- Significantly fewer parts dramatically reduce maintenance and operating costs $433 vs. Diesel
- Electricity prices far more stable and predictable than volatile fossil fuelprices $396 VS; CNG

$203 vs. Hybrid

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 54



LOWERING UPFRONT BUS COSTS

$900,000
1. 100% Cash Purchase i
$700,000
600,000 $262969
2. Battery Lease 000
$500,000
3. Capital Lease - 100% S I 65 024
$300,000
4. Capltal Lease - $200,000 $502,05"
Incremental Cost $100,000

$0

1.100%Cash Purchase 2.BatteryLease 3. Capital Lead®0% 4. Capital Lease -
Incremental Cost

m UpfrontCost ® AmountFinanced

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 55



HIGHLY DIFFERENTIATED AND FULLY INTEGRATED

HEAVY DUTY TECHNOLOGY PLATFORM

Advanced Composite Body

Lightweight and durable
carbon-fiber-reinforced composite

High Efficiency
Drivetrain

5x efficiency of diesel
Greatest horsepower
Fastestacceleration

Heavy Duty Battery Pack

High energy density,
ruggedized battery packs
purpose built forcommercial
vehicles

Universal Charging

Industry standard plug-in and
overhead high power Level 3
charging

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 56



THE PROTERRA CATALYST ® PLATFORM

3 U RW HiskWiafvanced composite materials makes the Proterra Catalyst not only the most efficient
vehicle in its class, but extremely durable and safe as well.

Longest range, best efficiency

1 Best efficiency of any vehicle in its class

1 Longest range per kWh of energy storage
1 Lowest fuel cost per mile

Unmatched performance
1 Fastest acceleration, Greatest horsepower

Highly durable for greatest safety

1 Advanced carbon-fiber-reinforced composite material
1 Super strong, lightweight and impact-resistant

1 Non-conductive and rust-resistant

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 57



INTRODUCING PROTERRAENERGY FLEET SOLUTIONS

TURNKEY ENERGY DELIVERY FOR ELECTRICFLEETS

CONFIDENTIAL & PROPRIETARY PROTERRA ©2016 58



SMARTER CHARGING

COMPATIBLEWITH INDUSTRY-STANDARD CHARGING SYSTEMS

OVERHEAD CHARGING
Keep your Catalyst buses rolling with easy depot or on-the-road charging,
made simple by industry-standard SAE J3105 overhead systems.

¥
+
¥

Charge on the road for longer routes or enable 24/7 circulator operations
Low maintenance costs and high availability

Compatible with inverted pantograph systems, offered by Schunk and
other suppliers

PLUG IN CHARGING
Regardless of your fleet size, powering up your Proterra buses at the depot
is as easy as plugging in a standard J1772-CCS Type 1 charger.

T Universal chargers are offered by Proterra and other suppliers

T Catalyst vehicles can be configured with two charge ports for flexibility at
the depot

T Electric buses, utility vehicles and cars can share the same standardized

chargers

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 59



SMARTER CHARGING

PROTERRA POWER CONTROLSYSTEMS

60KW 125KW _ DO0KW _
For fleets with longer For fleets with high For fleets with extended operating INTELLIGENT
available charge times. uptime requirements hours and high mileage requirements Automated and rules-based
vehicle charging
Catalyst charge time: Catalyst charge time: Catalyst charge time:
y~6 houqu y~3 hourgs I ~30 miles per 10 minutes UNIVERSAL

Standards-based, OCPP 1.6 open
communications protocol-compatible

REMOTE

Can be located up to 500 feet
from dispenser

SCALABLE

Can be installed side-to-side and back-to-
back for high-density charger banks

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 60



PLUG-IN DEPOT CHARGING

Greensboro Transit Authority, North Carolina

T Charge in approximately 6 hours with
Proterra 60 kW Charging System, or
approximately 3 hours with Proterra
125 kW Charging System

T Utilize industry-standard J1772-CCS
Type 1 connectors

T Electric buses, utility vehicles and cars
can share the same standardized
chargers

T Power Control System can be installed
up to 500 feet from dispenser for
space optimization

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 61



OVERHEAD CHARGING

1 At the depot or on-route *top off for
longer routes or enable 24/7
circulator operations

T Approximately 30 miles replenished
per 10 minutes of charging with
Proterra 500 kW Charging System

T Low maintenance costs and high
availability

T Utilize industry-standard SAE
J3105 overhead systems

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020
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CHARGING AT SCALE

By providing a full suite of

charging products and
services in-house, Proterra
offers a comprehensive
solution to help you meet

your electrification goals.

Proterra works closely with customer to recommend the appropriate
charging solution for fleets and facilities planning for scale as the
demand for charging increases.

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 63






THE PROTERRAPROCESS OF ENGAGEMENT

Vehicle
Configurat ion

15PS tracking £harging
Route analysis
{dentify layovers

Pperations
needs Latalyst bus

Energy storage

needed

Data amount & type Charging
Configuration

Collection

opportunities
fiype of charging

Lapital budget
Finance
constraints

Procurement
Maintenance method
Pata analytics
Pther

Financing
Options

3 U R W Happrdagiivis to work with
you to identify the most efficient, most
cost-effective way to electrify your
high-priority routes. From riding your
routes to structuring a financing
package, we take a consultative
approach and support you throughout
the entire process. / H WoeVstarted!

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 21



***Note: Simulation completed with Auxiliary Heat for Cold Day Scenario.

Energy Economy Model version2.1

ROUTE SIMULATION RESULTS +Proterra 800VDC 40ft

Route Information

Route Name
Distance
Duration
Average Speed
Maximum Speed
Maximum Grade

E2Max

Route 8
39.2 miles
198 minutes
12 MPH
41 MPH
1.5%

Average Day Results

Passenger Count

Ambient Temperature

Efficiency

MPGe

Total Energy Consumed

Estimated Range with 1 Full Charge
System Energy Recaptured by Regen

40
60 F
2.343 kWh/mi
16
91.8 kWh
250 miles
31.5%

Environmental and Operating Impact

Hot Day
Passenger Count
Ambient Temperature
Efficiency
MPGe
Estimated Range with 1 Full Charge
Cold Day

Passenger Count

Ambient Temperature

Efficiency

MPGe

Estimated Range with 1 Full Charge

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020

40
N F
2.765 kWh/mi
14
212 miles

40

14 F 14
3.738 kWh/mi  3.166 kWh/mi
10 12
157 miles 185 miles

22






EXTENSIVE BATTERY TESTING

TO HIGHEST SAFETY STANDARDS

Proterra battery packs have undergone extensive testing to

meet the highest safety standards.

Tests performed to account for possible
incidents such as:

+

- + + +H+ +H +H

Vehicle crash

Road debris striking the battery pack

Street manhole cover explosion

Defective or failed cell within pack

Overcharge of high voltage system

Coolant flood internal to battery pack

Fuel fire external to the vehicle (collision with a

combustion engine vehicle)

CONFIDENTIAL & PROPRIETARY PROTERRA ©2020 68



EXTENSIVE BATTERY TESTING
TO HIGHEST QUALITY STANDARDS

Mechanical Shock - Crash 10G, 100ms, Xand Y axis ECE R80
Impact/Underside Abuse Manhole Cover, Pyramid, Ballistics Proterra Internal Yes
Drop 2m drop, concrete floor SAE J2464 Sec 4.3.2 Yes

SAE J2929 Sec 4.6

Battery Enclosure Integrity - Crush 100kN of force UL 2580 Sec 38 Yes
ECE R100 Annex 8D

SAE J2464 Sec 4.4.5

Passive Propagation Resistance Max Temp, Max SOC UL 2580 Sec 43 Yes

Forced Thermal Runaway Confidential Proterra Internal Yes
; q R ‘ 5 SAE J2929 Sec 4.7

Simulated Vehicle Fire 3 min exposure to fire underneath pack ECE R100 Annex 8E Yes

ECE R100 Annex 8F
SAE J2929 Sec 4.8

Short Circuit P hard VKRUW BhovtR | W SAE 12464 Sec 4.5.1 Yes
UN 38.3

CoolantFlood Forced cooling system leak internal of packenclosure Proterra Internal Yes

UN/DOT Transportation T1, T2, T3, T4, TS5 UN 38.3 Yes

SAE J2929 Sec 4.9
Single-pointand Multi-point Over Charge Uncontrolled charge SAE J2464 Sec 4.5.2 Yes
ECE R100 Annex 8G
SAE J2929 Sec 4.10
Single-pointand Multi-point Over Discharge Uncontrolled discharge SAE J2464 Sec 4.5.3 Yes
ECE R100 Annex 8H
SAE J2929 Sec 4.11

Single-pointand Multi-point Thermal Control Failure Charge and Discharge withoutthermalmanagement SAE J2464 Sec 4.4.3 Yes
ECE R100 Annex 8l

Fault Analysis Fault analysis of batterysystem SAE J2929 Sec 4.12 Yes

Protection Against High Voltage Exposure IP2xB SAE J2929 Sec 4.13 Yes

Note: Proterra Internal Reliability Requirements have been developed using spesifaratianisfoofies such as SAE, ISO, and IEC and meet or exceed external standards.
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BATTERY SAFETY BEST PRACTICES

PASSIVE PROPAGATION RESISTANCE (PPR)

Proterra® batteries feature state- of-the-art safety features, including  cell-level passive propagation resistance

+ Robustdesignand rigorous testing reduce the risk of a thermalevent

- Pack architecture allows for proper venting, away from occupant cabin and
doorways

- Passive safety elements enable the release of energy over a longer period of time
instead of all at once

- Active safety elements extend time for occupant clearance and emergency
response intervention

t Industry expertsagreetherisk of asinglecellfa  ilurecannotbe
completely eliminated

- Proterra has integrated safety mechanisms to stop a thermal event from spreading
in the unlikely event of a single cell failure
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PROTERRABATTERY SAFETY & QUALITY

ADVANTAGES OF CYLINDRICAL CELLS

tQuality
- Manufactured by Tier 1 cell supplier, LG Chem, the top lithium-ion battery producer by capacity

- Tier 1 cell suppliers have higher quality requirements, more stringent spec tolerances, larger
qualification sample requirements, higher bar for sub-supplier audits, more team membersinvolved,
greater documentation needs

- Manufacturing in a cylindrical form factor has beenoptimized and mastered over more than acentury.

tSafety

- With thousands of cylindrical cells in each battery pack, if a single cell stops working it can have a
minor impact on the whole pack and does not necessarily mean that pack replacementis required. A
single cell failure does not have a significantimpacton energy capacity or range

- Ifasinglecellhasa WKHUP DO H Y H @Wontaiith at$mall €etl tdan with larger pouchcells.

- Cylindrical cells are used widely in consumergoods and many applications; they arewell Cylindrical cell
standardized and producedby every Tier 1 battery manufacturer in theworld

tEnergy Density

- Proterra has the mostenergy dense cells out of battery-electric bus manufacturers in NorthAmerica
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BATTERY SAFETY BEST PRACTICES

PASSIVE PROPAGATION RESISTANCE (PPR)

WITHOUT PPR WITH PPR PROTERRABATTERY
Defective cell can cause cascading failure of Adjacent cells are unaffected D ES I G N E NAB L ES P P R
adjacent cells by defective cell

T Small format, cylindrical cells

T Packis designed suchthat a

Cell defective cellwill be isolated and
will not cause complications
throughout the entire pack

Cell Cell

UNSAFE BATTERY DESIGN SAFE BATTERY DESIGN

Competitor battery design Proterra battery design
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PROTERRABATTERIES

DESIGNED FOR REUSE AND RECYCLING

tBatteries will retain significant energy storage capability long
after their first life in a transit bus

tStackable design, retaining interface and safety features

tHardware designed to exist >12 years in outdoor
environmental conditions

tCapable of serving multiple storage requirements for
renewable energy, grid services, demand managementand
emergency backup

~1 MWh shown
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PROTERRABATTERIES

DESIGNED FOR REUSE AND RECYCLING

tProterra battery packs are designed with
recycling in mind
- Battery pack and module architecture allows for easy
separation of components

- Aluminum used in pack is 100% recyclable

tPracticing responsible disposal and recycling

- Instead of sending batteries to a hazardous waste
incinerator, Proterra works with top-tier recycling
companies that specialize in extracting and repurposing
materials inside lithium-ion automotive batteries

- 3URWHUU D 1 parthetd-can @ecdyer 99% of
precious metals used in Proterra batteries
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Get In touch!

Kelly Verbeke Jane McCurry
Wisconsin Clean Cities RENEW Wisconsin
(414)221-2175 (608) 255-4044 ext. 8
kelly.verbeke@wicleancities.org |ane @renewwisconsin.org
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