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Research Progress in Electric Transportation

A Few 2015 Highlights

ADeployed all Odyne plug-in hybrid bucket trucks and VIA
trucks and vans in the DOE Medium-Duty PHEV program

i Final report in last stages of publication
i Data collection and analysis continues through 2016

AReleased NRDC-EPRI Environmental Assessment Report

AHeld successful Commercial and Industrial ET Meeting in
Long Beach

AHeld Truck and Bus Connector Meetings

AThree Example Supplemental Projects:
i Open Vehicle-Grid-l nt egr ati on Pl atd orm fiAOp
I San Francisco 49er Stadium smart charging project
I Deployment of Medium Voltage DC Fast Charger
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Vehicle Grid Integration Phase 1 : Proof Of Co

Bi g DeS®aocramento

A Development Phase: 08/2013-10/2014
A 12 utilities, 7 OEMs actively participated
A Status: Completed 10/16/2014 at SMUD

A Executed a simple DR Event Live through OVGIP
to manage 7 OEM PEVs

A SEP2, OpenADR2b, ISO/IEC15118 O gm&!‘,ﬂ
protocols interoperability using mz-fc;mm cr
telematics APIs The o T 2o M

The Line Up: 7 OEM PEVs
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Natural Resources Defense Council i EPRI: Environmental
Assessment of a Full Electric Transportation Portfolio

ATransportation electrification can
lead to large reductions in
greenhouse gas emissions while
also improving air quality

Environmental Assessment

AThis study validates the assertion JEEEAGEEIRRE=ED

Portfolio

that electrifying transportation is [

Background, Methodology,
and Best Practices

beneficial

AThis study al so
practiceso for m
emissions due to a large-scale
shift towards electricity as a
transportation fuel, which can be
used to interpret future studies
from outside parties
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Light Duty Plug-in Vehicles i Market
Status



Light Duty Plug-in Electric Vehicles - Trends

APEV Market i Positives
V ZEV mandate requires 3.3M PEVs in CA and ZEV states by 2025
V Accelerating global sales (> 1M since Q4 2010)
V Roughly half of those vehicles were sold in the last 14 months
V Top three countries are the U.S. (370k), Japan, and China
V BMW i sales 9.3% of all BMW car sales in September 2015
V Costs are decreasing
V GM states $145/kWh battery today; $100/kWh by 2022
V Potentially significanti mpact of Vol kswagenos
V 25+ PEVs scheduled to launch by end 2019
V Next-gen Volt and longer range LEAF coming Q4 2015
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Light Duty Plug-in Electric Vehicles T Trends, continued

AThe Market - Challenges
I Flat sales increase 2015 versus 2014
I No pickup truck (yet)
I Varied mass market awareness and limited 50 state vehicle availability
I Mixed dealer engagement
ACharging
V Success of Tesla Supercharging Network
V521 globally installed stations with 2,941 charging ports

V Higher power coming 7+ kW AC (home) and DC fast charging (125+
kW)

V Challenges in approach to infrastructure planning and management
V Open versus closed networks and standards processes
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State of the PEV Industry

Total Sales
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State of the PEV Industry
~25 New PEVs Are On The Way Though 2019

A — \Y[eJo[=] Body Battery All- Launch
. Style Size | Electric
(kwh) | Range
IES

Mercedes S550e PHEV Luxury 8.7 20 Q3 2015
sedan
Volvo XC90 T8 PHEV SUV 9.2 20 Q4 2015
Tesla Model X BEV  Crossover 80 250 Q4 2015
BMW X5 eDrive PHEV SUV 9.0 20 Q4 2015
Chevrolet Volt PHEV Hatchback 18.4 50 Q4 2015
Audi A3 etron PHEV Wagon 8.8 30 Q4 2015
Mercedes GLE550e PHEV SUV 8.8 18 Q342015
Hyundai  Sonata PHEV Sedan 9.8 27 Q4 2015
Mercedes C350e PHEV Luxury 6.2 20 Q4 2015
sedan
Mercedes GLC350e PHEV Crossover 8.8 20 Q4 2015
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State of the PEV Industry
~25 New PEVs Are On The Way Though 2019

Battery
Size
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All-Electric
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Vehicles and Public Charge Stations in Tennessee

Charge Station Map From: www.plugshare.com
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Tennessee has a little
over 3000 vehicles with
main concentrations in

these ten counties:

14

WILLIAMSON
DAVIDSON
RUTHERFORD
SHELBY

KNOX
HAMILTON
SUMNER
WILSON
MONTGOMERY
SULLIVAN
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