W AVE

Wireless Advanced Vehicle Electrification

We solve the battery problem.

WAVE
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The Battery Problem

Personal |
Computer: |88

Battery:
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Wireless Power Transfer (WPT)

WPT safely transfers power through road materials, snow, air gaps

WAVE Technology
+* High power transmission: 5kW - 100 kW
+* Large air gap: 6” to 10”
+** High system efficiency (grid to battery output): > 90%

| Receiver Output
Magnetic Field ... {Electronics [ Power

Input Power Transmitter %

3 (i.e. from Grid)"| Electronics Current
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Why Wireless?
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Safety, Convenience, Aesthetics
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Wireless Power Transfer (WPT)

Electric Toothbrush

Semiconductor Materials Handling
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Vehicle Applications

» In-Motion Charging » Stationary Charging
Korea London
Germany Genoa & Turin, Italy

Belgium Logan, Utah
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Vehicle Applications

Garage & parking lot charging Off-road industrial
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Smaller battery, extended range

Pounds of Fuel/Battery Required for 130 Mile Route « Diesel = Diesel bus
16,000 - 14,400 Lbs. * EV = Plug-in electric bus
14,000 - . .
* EV W/WPT = Electric bus with
12,000 - . .
10,000 wireless power transfer charging
8,000 -
6,000 - . .
Pounds of Battery Required for 130 Mile Route
4,000 -
16,000 - 14,400
2,000 - 232 Lbs. Lbs.
0 14,000 -
Diesel EV 12,000 A
10,000 -
8,000 -
6,000 ~ 3,024
4,000 - Lbs.
0 - .

EV w/WPT
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Pure EV vs. WPT EV

|

Expensive
Heavy & big

Limited range

|

Slow recharge

User input required

up to 50% cheaper

up to 80% lighter/smaller
No range limits

En route charging

Automated system
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Electric Buses (currently available)

Electric Bus Ranges
200

180

160

Daily Avg. Airport

140
Daily Avg.
Urban Transit

120

100

Miles

80

60

40 -

20 -

OEM A OEM B OEM C OEM D OEM E

Battery Size: 213 kWh 74 kWh 262 kWh 324 kWh 100 kWh
Consumption: 2.6 kWh/mi 2.2 kWh/mi 2.7 kWh/mi 2.5 kWh/mi 2.1 kWh/mi

10 OEM Bus Range |
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Range Extender™ Range Extension — 100 kW

Electric Bus Ranges with Range Extender™
200

180

160

Daily Avg. Airport
140 =
Daily Avg.

120 = Urban Transit

100 -

Miles

60 -

40 -

20 -

OEM A OEM B OEM C OEM D OEME

Battery Size: 213 kWh 74 kWh 262 kWh 324 kWh 100 kWh
Consumption: 2.6 kWh/mi 2.2 kWh/mi 2.7 kWh/mi 2.5 kWh/mi 2.1 kWh/mi

1 OEM Bus Range | WAVE Range Extender™
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Opportunistic Charging
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EV vs. EV with WAVE Charging
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Minimal infrastructure required | @S Eile

< Product implementation is iterative: 1 bus/1 charging pad
% 1-3 charging pads per route
% Pad is completely sealed and
protected from the elements

13
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University of Utah campus

% S$3.2M project, fully funded

** 50 kW stationary charging
system

** 1.5 mile route
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University of Utah Shuttle

University Electric Shuttle
100 - With

90 | Range Extender™
30 - Daily Miles Driven

70 -
60 -
50 -
40 -
30 -
20 -
10 -

Miles

U Shuttle
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Monterey Waterfront Trolley

16

S1.7M project

All-electric trolley will
replace current diesel trolley

4.5 mile route

1 charge location (at
Aquarium)

9-10 hour operational day
during Summer season
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MST Waterfront Trolley

MST Electric Trolley
100 - With

90 Range Extender™
80 -| Daily Miles Driven

70 -
60 -
50 -
40 -
30 -
20 -
10 -

Miles

MST Trolley
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Per-Bus Cost Comparison Total Cost of Ownership

Per-Bus Cost Comparison

Operating Assumptions: | osts B Operating Costs ‘

* 9.4 mile route

e 44,603 — route miles/year

e 3 —#of buseson route

e 2—#o0f 100 kW charging
stations

* 5 min—charge time

e 16 hour —duty cycle

e 13 —Ilaps per day

e 5$3.85/gal — diesel

e $2.80/GGE - CNG

e 50.16/kWh — electricity

e EV + WPT = Electric bus with wireless power
transfer charging

* Hybrid = Diesel/electric series system

* CNG = Compressed Natural Gas

* Proterra =35’ all electric bus

* GGE = Gallon Gas Equivalent

Net Present Value of total 12 year life cycle costs, including WPT
infrastructure costs

18



Wesley Smith

CEO
(435) 731-0308
wesley@waveipt.com

Mike Masquelier James May
cTO VP, Development
(773) 962-1135 (801) 633-1676
. . james@waveipt.com
michael@waveipt.com 7ach Kahn

Dir., Business Development
(202) 340-5357
zach@waveipt.com

W /AN E

Wireless Advanced Vehicle Electrification
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