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RELEVANCE

+ Relevant EEMS Program Strategic Goals®
- Develop tools, techniques, and core capabilties.
- Share research insights and capabiliies with stakehoiders
+ Addressing EEMS Program Barriers
- Diffcuty sourcing real-world data on vehicles and travelers in the
transportation system — access 1o historic and present-day data is crtical
for real-worid

TSDC

APPROACH

TSDC was established in 2009 because of

increasing collection of high-resolution 3
travel data (e.g.. GPS trajectories, geo-coded
v ends) n surveys/studies

- Diffcutty
‘scenarios - an agle vehicle model that accurately captures the most

‘exploration of wide-ranging scenarios and rapid, open-sourcelreplicable
‘application to large-scale real-world travel data wy ann )

- Need for tools/techniques/insights at vehicle, tr
fove, and sharing hese - e data and models v s of heense
costs a
RRECE wenshe (alung wih Ty publcations b resesrchers who
have used them)

“Anderson, Daid, “Energy EffientMobilty Systems: EENS Program Vision, ision
(Gosls & Bariers. Side presentaion o Inormation for EEMS Program Amnual Mt
Reviow Prosonters. January 30, 2076,

OBJECTIVES & MILESTONES

« Objectives.
ith partners to obtain and analyze real-world data for personal
travel (n light-duty vehicies and other modes) and commercial vehicle.
wel behavior
- Couple real-world travel insights with agile modeling to evaluate
large-scale scenarios
 Long-running NREL competency, additionally applicable to off-cycle.
credits analysis.

- hts openly available, along data
and tools

- Enable independent replication and extension of research
by extemal stakeholders.
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+ TSDC, Floet DNA, and FASTSim are valuable EEMS resources
- Restavord dotaand anclyscapails o assessingprosentday and

 Accesalato1ab and extonal resrchers
- Emphasis or

l supported by DOT FHWA and DOE VTO g :
- Data are very valuable for energy and travel o
research, but misuse could violate individual privacy. 3
Secure data center makes data T
available for legitimate research while
preserving privacy of participant;
* Maximizes value from lmited pubiic funds
- Benefits data providers and users
- Aot burden of acivng dta 0
responding to data reques
- Data accessible from a oenua\ location.
TSDC operating procedures include
- Public website for downloading cleansed data sets
« Secure portal for approved users to work with
detailed spatial data
« Advisory commitiee to support oversight, setting  por.
procedures, and reviewing data access applications. Pl

ora Highway Administration
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ACCOMPLISHMENTS: TSDC DATA SETS AND WEB ACCESS
“ole

« The TSDC continues to see substantial growth = =
the number of external users accessing the - s
resource e =
+ Access 10 the data enabled publication of <30

FleetDNA

APPROACH

Fleet DNA was established in 2012 to:

+ Cap q drive cycle iog)
for the mulitude of medium- and heavy-duty vocations.

« Provide a common data storage warehouse for medium-
and heavy-duty vehicle fleet data across DOE activiies
and labs

* Integrate existing DOE tools, models, and analyses to
provide data-driven decision making capabilfies.

Fleet DNA operating procedures include:

* Public websit for dowrloading aggregald dul cycle
stalistcs by vehicle vocation and weigh cl

+ Secure database for storage and prmemn 00 raw data

. Fuslnn of data withoherdaa sls—chas

d rade, wealher,vehicle

spsclﬁcam)ns venide prasebinio

+ Integration with analysis tools ~ FASTSim, DRIVE

+ Advanced analytics and

+ Applications and new data sources in partnership with
industry, government, and research partners.

Scroen shof of it DNA publc websi

FASTSim
APPROACH

FASTSim balances accuracy vs. complexity

« Model captures most important factors
influencing venicle fuel economy, performance,
and cost (including powertrain technology,
vehicle and component sizes, how the vehicle is
driven, etc.)

Accuracy

FASTSim itself occupies a continuum,
varying the accuracy vs. complexity tradeoffs

Complexty
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DRIVE: Visualization, &
Evaluation tool

ACCOMPLISHMENTS: FLEET DNA DATA AND ANALYSIS

« Fleet DNA features 1.5 million
s of -z sngine contoker
area network, GF
Componon daa o 1700
yocatona veicesopersled by

leet partners—!
Coln Loy Fommll

Waimart Weeta Management,
of Long Beach, and more.

« NREL h
data analysis, data fusion, and
visualization techniques—such as
principal component analysis and
hierarchical clustering—o assist
industry partners in optimizing

advanced powertrains.

« Fleet DNA heg

Understand fne road operaional
rcial vehicles

across vocations, technologies,

« The data-driven insight and
decision-making capabilties

o

- S cches.
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Example Application Accomplishments

MEDIUM-DUTY RANGE-EXTENDED
ELECTRIC VEHICLES

+ Leveraging Fleet DNA data to characterize real-world duty
cycles from urban delivery vehicles, NREL appiied the k-
medoid clustering algorith to segment in-use driving
profles o peratonal modes and devloped epresriative
drive cycles for various modes using the DRIVE tot

+ NREL developed analytical methods to incorporate other
parameters, such as road grade and idle fime, into drive
cycles.

« NREL drive cycles are being used lo size drivetrain
components to mest performance requirements and validate
performance relative to program objectives.

« NRELS reusable methodology has been applied in a range

REMAINING CHALLENGES
& BARRIERS + PROPOSED
FUTURE RESEARCH
ADDRESSING THEM

+ New technologies & mode options wil change
travel behavior
pose denification, collection, and inclusion of
" hawlon-going data n TSDC and Flset DNA capturing
these changes s they occur
« New sources of travel data becoming available
- Propose starting to include large-scale probe data
various sources as a complement to
dedicated indvidual vehicleftraveler data collection
+ Research effectiveness constrained by toolfeature
ates.

Port of Long Beach. optimization and perormance evaluaions.

REAL-WORLD DRIVE CYCLE
DEVELOPMENT AND APPLICATIONS

+ NREL's DRIVE ool uses GPS and DRIVE user nerace.

ACCOMPLISHMENTS: FASTSIM VALIDATION AND
RESOURCE AVAILABILITY

« Website: Excel and
Python versions.
available for downioad

' & open source)

« FASTSim Validation
Report, and additional
publications using the
tool

* Interactive demo iy
development and Ut
starter cod :

* Summary fact sheet. i

sammenmenessnns - FASTSIM: Future Automotive Systems
Technology Simulator

controller area network data to daplrg spoud vore
characterize vehicle operation and time ltsof source da
dive-cyclodata

users, eg.
« For TSDC and Fleet DNA - access to enhanced
nal resources in addition to data
+ For FASTSim — updating with latest available
vehicle models, and making newiin process feature
iancements broadly avalable (such as models
of entire light-duty fleet, generalizing real-world
latest technology
‘enhancements on engines and other components).

drive cycles based on real-world
activiy.

+ DRIVE analyses cover 168 unique
drive-cycle metrics 1o generate
custom representative drive cycles.
from “ideal” sections of fitered data
using specialized statistical clustering
methods.

« The Drive-Cycle Analysis Tool
(DreCAT) provides an nventry of
le vocational drive cycles
oo o by industy and rogearchrs

DriveCAT websit whero

e
cyces can bo downioadedt

COMBINED FASTSIM AND
TSDC/FLEETDNA APPLICATION
EXAMPLES

+ Segregation and analysis of vehicle speed profiles in

different driving conditions, and simulation for different
ehiclelpowertrain types

funding levels.

COLLABORATION AND

COORDINATION WITH OTHER

INSTITUTIONS

+ The organizations fisted below, along with universityflab
researchers and others, include partners for obtaining

data and consumers of data, nsights, and capabilies
provided by the resources.

Couabmuon/cuormnanon partners and
activit ide (furtt

+DoT| FHWA Jointly support the TSDC with DOE VTO

« Many MPOs and State DOTs: Contribute da
oo arveys and studios flom thef egions nto
the TSDC

- Used to train energy estimation modeling for green
routing and aggregate “off-cycle” technology impact
assessments, including for connected and automated
vehicles

-ol Leverage
the resources

« Floet Operators: Partner on vehicie instrumentafion to
collect use and performance data in specific:

I — y ’ applatons; iso consumers of ata, nsights, and
research papers in 2017 alone ity Secamias cost. o i o b N g of prospective ibiliti iided by the
st it oy and ommray s oo N 2 fochitod by it A superta s ek o Kool S rovatran conts o o o rmataion el proved by heresouces
- Open source, and free of license costs and 3 party | variety of DOE research activties e ok e by major automaker lanufacturers and Suppliers: Often support vehicle.
- Combinaton of ies agie, large-scale ovluatn - Reshverd g and paring pofios o it and sty parversis ottt bigloniona o  Opporturiy assessment fo commerca vhicl insrumentatlon; aso consumers of dta nsighs, and
ombination of resources enables agile, large:-scale evaluations o inform siting of charging infrastructure for + Recent industry partn i prisoied capabilties provided by the resources
- Emphasis on validation and real-world data for credibilty potential future electrified vehicle market = - Cumnins, PAGEAR, etersit, Cmaptasustne bl bt e e e oo foeaton e e . - — ~implications of real-world demands on
Focus on most influential effects and fidelity needed for a given task > peneration scenarios ) GM, Proterra, Navistar, wam - Worked with muliple industry partners to optimize TR component design
" facitats broad, cost.ffectve cenario valato - oy eence of g condtors L Eaton, Alcon, Bosch: b . Pfriddctic vtic, ot vehie and age- Sy A i - Distributon f performance and fficiency at
* Numerous application examples, including: detrimental for vehicle emissions cor I Od‘yvl-, Smith EV, BAE bt Spiaines i i . umg FA$T;1“ m‘fﬂe\s nmul;lerd ::m::‘;am:t'r‘\:unnn LE T cale
- Wi DOE for ackanced powertsn, connectadiormted vetie, and (R e i ey s Lo s, Efficiont Drivetrains, AT e ey S 1 e of reabworid vocational dive cycies and operational i G - Estimating “off-cycle” technology benefits
alternative fueling infrastructure evaluat - Ek’“m"" TransPower, i a i i sl o i - Analyzing frequency of emissions-challenging
Slosamen, TansPows:, o5, o ket S odes o Fiel DA yaing requency ang
Winindusty parrs o mpacssssssmrts oyl oty . A e Blue Bl ORNL EPA. e S ring conditons
and altemative powertrain design scenarios. i . T MPO = Metropoltan Planning Organization
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