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An “Overview of this Overview” Presentation

* Analysis Team Personnel

e Strategic Visioning

* Analysis Program Projects Previews/Summaries
— A contextual framework, then portfolio specifics:

Presentation(s) Poster(s)
- Data VANO16, 032
- Modeling and Simulation VANO18, 023
— Powertrain Choice & Infrastructure Use VANO19, 021, 034
- Energy and Emissions Modeling VANO17
- Integrated Analysis VANO18, 033 VANO28, 035, 036, 037

e 2020 AMR Posters and Presentations Schedule
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Vehicle Technologies Office Federal Staff
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Analysis Team Personnel (~FY20)

. Nad) | 4 ® .; t‘:.‘?-;
Madhur Boloor, Kate McMahon, Rachael Nealer, Jacob Ward,
AAAS Fellow recent alumna Technology Manager® Technology Manager
(former ORISE
Fellow)

“on detail as Chief of Staff, Deputy Assistant Secretary for Transportation
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Strategic Visioning: Mission

New for soon-to-be-updated VTO Multi-Year Program Plan (MYPP):
VTO Analysis Vision Statement

 “Develop and manage a portfolio of data-driven, advanced
transportation technology analysis to answer critical questions and
create insights about energy use and other relevant metrics.”

— Build and sustain comprehensive core capabilities and expertise to anticipate
and respond to immediate office analysis nheeds and identify longer-term
strategic opportunities (i.e., program target-setting).

— Cultivate bidirectional support for and feedback from EERE leadership, VTO
programs, our research community, and other stakeholders.
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Strategic Visioning: Goals

VTO Analysis Strategic Goals * Performing great research

— Core capabilities making demonstrable
contributions

Achieving
recognition
as leading
experts

N — Agility, flexibility, responsiveness

M — Anticipating the cutting edge

'+ Being an invaluable resource

— Transportation energy insight clearinghouse

Performing _ REINg an — Community cultivation
great invaluable . .
* Achieving recognition as experts
research resource

— Efficient stewardship

— Mobilizing knowledge (proactively and
®. ol responsively)

\—_—’
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VTO Analysis Overview

Jacob Ward

(1) Collect, synthesize, and make
public DATA and insights

\ 4

(2) Use data to build, maintain,
and expand robust MODELING
capabilities

\ 4

(3) Apply models for impactful
ANALYSIS to answer priority
research questions

0"

Integrated
L Models and tools developed,
Analysis ., maintained, or used by VTO Analysis:
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" Energy and Emissions VNP GREET

Modeling

" ADOPT, ParaC
T$ﬁ TEEM/MAirI? E.
‘ ‘ M

[ 5

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Transportation Energy Data Book (TEDB)

» TEDB contains 226 tables https://tedb.ornl.gov

and 70 figures from ~50 % OAK RIDGE

rional Laboratory

different sources
 Two new updates each

calendar year (January ed. _
y ( Y Transportation Energy Data

38, April ed. 38.1, August Rt sk

e d " 3 8 » 2 ) = The Transportation Energy Data Book (TEDB) is a compendium of data on
- transportation with an emphasis on energy. The TEDB is produced by Oak

Ridge National Laboratory for the US. Department of Energy’s Office of

® Edlthn 38 featu reS a neW . \\\\\: 3 > , Energy Vehicle Technologies Office. Edition 38 is the latest edition.
chapter on “Transit and 2 <& View Book Contents
Other Shared Mobility” '

* 3,230 Google scholar
citations

OAK RIDGE NATIONAL LABORATORY

Figure from VANO16 (Davis et al., 2020)
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Fact of the Week (FOTW)

« FOTW combines a graphic, explanatory text,
source, and Excel file

° Rece nt to p | CS h ave | NneC | u d ed - Themes explored in Facts of the Week since 1996

Sales
Petroleum

— regional gasoline prices Fot conamy

Behavior - Travel
Gasoline
Electric vehicles

— automotive battery cell composition, cost 10 cosumer

Policy

Diesel
Import/Export

— fuel economy trends by transmission type

Heavy-duty vehicles

— fuel economy mythbusting, and sttt
— light-duty vehicle production locations s

« >25,000 weekly subscribers, and

Lightweighting

>220,000 pageviews—35% for VTO site— @ e

Tires

in 2019
 E-mail davissc@ornl.gov to subscribe

8
&
3
g

100 120

140

160

Temporal scope of facts

-

= Time series = Snapshot = Atemporal

Geographic scope of facts

N4

= National = Global = State/Regional

Figure from VANO16 (Davis et al., 2020)
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Tracking EV and New Mobility Technology

* Technology tracking addresses new
and emerging knowledge gaps for new
and emerging technologies.

(i . (i) (iii)
Supply | Market |  Future

chain : data | projections

S L S [N
\
EYs p

______ R R N
‘NCW o T >,
‘Mobility - - -+ - L ____

* Electric drive sales data convey market by
nameplate and geography, as well as
infrastructure and future projections.

1,400,000

Tesla Model 3
1,200,000 ® Others

Bolt
1,000,000

Tesla Model X

BMW i3

800,000

Ford C-Max Energi
600,000

® Ford Fusion Energi

M Prius PHEV

400,000
Tesla Model S

200,000

B Chevy Volt

= LEAF

2011 2012 2013 2014 2015 2016 2017 2018 2019*

Figure from VANO32 (Zhou et al., 2020)
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MOdeling and Simulation Fuel Consumption Reduction (%), future PHEV50

o 182 49.2

- ANL's Autonomie software quantifies the i l
impact of VTO-supported component 19.2 .
technologies. .

* FY20 work focuses on implementation of 1 L 05
newly improved process and interface with Rt Mo B oE W T o

NREL analySIS team: Vehicle MSRP Reduction (%), future PHEV50

— E.g, preliminary estimated fuel consumption and . -30.4
MSRP reductions for a PHEV50 shown at right.

— Expanded evaluation of light-, medium-, and heavy-
duty vehicles is ongoing.

* Alsoin FY20: completion of machine

-20%

. . 6.4 -6
learning for technology and MSRP analysis . .
-30% ’ _ ; _. --
- Ref EM BAT ICE LW ACIO  1otal
Figures from VANQO23 (Vijayagopal et al., 2020) + Tires

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY 11




Powertrain Choice (ADOPT, ParaChoice, TEEM/MA3T)

. . < D r
Vehicle and driver e attie e :
characteristics and | Consumer “utility” (in $) | Market penetration
e of vehicle characteristics scenario
statistics y L y L
* \Vehicle 160,000 Jear 2050
 MSRP 140,000
 Efficiency g 120,000
» Performance % 100,000 5
° Driver .g 80,000 g
« Housing > 5 2000 o
« Driver g 000 ?
. ) 20,000
Intensity .
° Geography HV-SI AV-SI HV-BEV100 AV-BEV100 HV-PHEV40 AV-PHEV40
° [Su b_]Urba n’) M Vehicle Price W Energy Cost M Refueling Range Anxiety
° CenSUS reg|0n M Stress B Travel Time M Insurance |
2040 2045 2050

Figures from VANQO19 (Proctor et al., 2020) and VANO21 (Lin et al., 2020)
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Energy and Emissions Modeling (GREET™)

FY20 updates:

 Emissions coefficients updated based on
regional consumption-based electricity

mixes
* Material flow analysis for steel and L |
aluminum W A Y
I | | E——
-180 -160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 160 180
FY20 applications: Diff. Between Consump.-based and Gen.-based Intensities (g CO2eq/kWh at Wall Outlets)
LDV CAV analysis (at right) examines 500 S0
sensn.1g/comput|n_g. load, vehicle R m Fuel Cycl 100 E
redesign, and additional VMT S 350 ﬂ 350 &
. . =0 300 \ 300
* Generation- vs. consumption-based o0 | 00 «\r\i\ 20 3
. . . . ayn . 1) > .S
electricity emission intensities, virtual Lo Q‘(QJ 00 7
flows, and regional emissions 2 10 100 5
. . . 50 50 ©
implications 0 0
G‘é:\&@ \)orob ‘,j:"é\ . Aﬁf\& W@Q{-\ @6&?\ ébQ@\
Lo 9 N Q S
fﬂ@d\v N ° ‘;\ ‘e:\* ?’AQ’

Figures from VANO17 (Wang et al., 2020)
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National Transportation Energy Accounting (VISION/NEAT)

* VISION/NEAT estimates future (through the year 2100) energy use and
carbon emissions as a function of fleet and efficiency input assumptions
(from today)

Example 1: HDV electrification impacts Example 2: natural gas in transportation
4.5 4.5

T a0 AEQ reference case_ _ Increased NG Use Case: Natural Gas Use in Transportation

_c_% | == 401 (Total 4.04 Quads in 2050)

s N T _35

E 3.0 Low market share 'g AL

5 g 3.0 £ Medium Trucks

§ | — petrol High market share %25 A A Hoavy Trucks

> 2.0 etroleum o @ Freight Rail

E s ~ Electricity % 2.0 @ Intercity & Commuter Rail

63 1.0 _:::urallGas High market share g 1.5 - :;r:njlt:uses

é 0.5 ——Hydrogen "_____L_c_x-'_-.-'_n;;|';gt_5;;a;;_- 2 1.0 1 | DOthers (Excl NG Pipeline) / /;/;"

e 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050 0.5 1 ; '
0.0

2015 2020 2025 2030 2035 2040 2045 2050

Figsures from VANO33 (Zhou et al., 2019; Zhou et al., 2020
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Benefits Analysis: VTO-Supported Component Technologies

* Objective: estimate [Advanced technology changes ] ( ...and value of national- ]
ootential future benefits vehicle fleet mix... J L level benefits.
attributable to VTO Sales No Prog Petroleum PEV Success
(national-level
reductions in petroleum
use, consumer costs,
and emissions)

* Approach: compare two
scenarios, with and
without Approach
successful deployment
of VTO technologies

mFCV

W BEV

W PHEV
HEV
CNG

Sales (Millions)
o

H Diesel

Petroluem (million BPD)

m Conv.

2000
2005
2045
2050

CO2e PEV Succes

CO2e (MMT)

Sales (Millions)
o

2000
2005
2010
2015
2020
2025
2030
2035
2040
2045
2050

Figures from VANO18 (Brooker et al., 2020)
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Analysis Summit

 Proposals and selections are a complement to conventional VTO Lab Call
* Aligned with the Analysis philosophy of “agility, flexibility, responsiveness”

Performer(s)

Develop a techno-economic tool for calculating the levelized cost of fast charging battery electric ANL
medium- and heavy-duty vehicles

Automated Vehicle Sensing and Processing: Current and Emerging Hardware, Research, and ANL
Opportunities

Studying the energy and environmental tradeoff associated with increased light duty vehicle size ANL
Electrified Aviation ANL
Off-Road Vehicle Energy Saving Potential ANL
Exploring Transit and TNC Interactions Using Disaggregate Spatiotemporal Ridership Data ANL

Utilizing Location History Data to Develop Travel Demand Prediction Models NREL
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Today’s VAN Presentations

Project # Title and Presenter

3:00p VAN920  Vehicle Technologies Office Analysis Overview (Jacob Ward, DOE/VTO)
3:30p VANO16  Transportation Data Program (Stacy Davis, ORNL)

4:00p VANO17  VTO Analysis Modeling Program (Michael Wang, ANL)

4:30p [AMR break]

Assessing Energy and Cost Impact of Advance Vehicle Technologies (Ram

2HOED NS Vijayagopal, ANL)

5:30p VANO18  Light-Duty Vehicle Choice Modeling and Benefits Analysis (Aaron Brooker, NREL)

Tracking the Evolution of Electric Vehicles and New Mobility Technology (Joann
Zhou, ANL)

Transportation Macroeconomic Accounting Models: VISION and NEAT (Joann
Zhou, ANL)

6:00p VANO32

6:15p VANO33

*all times EDT
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“Tonight’s” VAN Posters (now virtual, but still available online):

Project # Title and Presenter

VANO19
VANO21
VANO28

VANO34

VANO35

VANO36
VANO37

ParaChoice Model (Camron Proctor, SNL)
Transportation Energy Evolution Modeling (TEEM) Program (Zhenhong Lin, ORNL)
EV-Grid Analysis Modeling (Fan Tong, LBNL)

Medium- and Heavy-Duty Vehicle Choice Modeling and Applied Analysis (Alicia Birky,
NREL)

Assessing Vehicle Technologies Benefits in a Transportation Energy Ecosystem (Vincent
Freyermuth, ANL)

Distributions of Real-World Vehicle Travel (David Gohlke, ANL)

Vehicle MSRP Estimation using Machine Learning (Ayman Moawad, ANL)
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Thank You.

Jacob Ward, Analysis Technology Manager, U.S. DOE/VTO
jacob.ward@ee.doe.gov
202 430 2229
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