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NREL R&D Locations

South Table Mountain National Wind Technology Center

Y ——ﬂ

“Wind Site?”
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Laboratory Snapshot

Only National Laboratory Dedicated Solely
to Energy Efficiency and Renewable Energy

ALeading clean-energy innovation for 34
years
A 1740 employees with world-class facilities
A Another 500 students, contractors, etc
AEmployees from 70 different countries
AAnnual budget ~ $312M

ACampus is a living model of sustainable
energy

AOwned by the U.S. Department of Energy

AOperated by the Alliance for Sustainable
Energy LLC
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Scope of NREL’s Mission

Energy Efficiency Renewable Energy J Electricity Integration Market Focus

Buildings \ ~ Infrastructure | .
SIS “Wind anc Federal Agencies
Commercial Water Distributed
s Defense Dept

Buildings Biofuels Energy

Interconnection State/Local Govt
Personal ana

. Hydrogen .

Commercial Battery and International
Vehicles Geothermal Thermal Storage

Electric

Transportation

Underpinned with Basic Science Research
Systems Biology e

Photoconversion Computational Science
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Focusing NREL's Roles on “Systems”
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NREL Philosophy A Partnerships

A NREL has more than 300 active partnering
agreements”

A Roughly 50% our Cooperative R&D Agreements
(CRADAS) are with small businesses and 25% with
large businesses

A More than 40% of our Work for Others (WFO)
agreements are with Federal, State or local
governments and 25% are with businesses

>
= NRELE (¥)

Walmart
NATIONAL RENEWABLE ENERGY LABORATORY
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MPULSE

HelioVolt

* As of 2011 fiscal yearend
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NREL's Sites — Leading by Example

A NREL Onsite Renewable
ElectnClty - PV > 4 MW, Wind > 5 MW--

Renewable Fuel Heating Plant
-- displaces 70% of natural gas use

Science and Techno]tgy Facility
-- first U.S. Federal LEED Platinum building SE==S===

Research Support Facility
I net-zero energy (1,250
personnel in 330,000 ft?)
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Setting Priorities and Overcoming Challenges

Most Important Challenge for 2013

Reducing fleet fuel costs

Improving maintenance expenses
Ensuring drivers are driving safely
Hiring and retaining qualified drivers
Improving vehicle replacement costs
Keeping in compliance with regulations
Reducing crash rates

Cutting emissions
| ——

0% 5% 10% 15% 20% 25% 30%

Source: GreenRoad’s Fleet Leader 2013 Outlook
Courtesy of Automotive Fleet; December 11, 2012 (www.automotive-fleet.com)
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One Size Does NOT Fit All
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NREL’s Role in Making Calculated Decisions

People

Advanced Advanced
Fuels Vehicles

Fleet
Operations

Compliance & Regulations
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Intersection of Gasoline and Diesel Demand

Demand for Gasoline and Diesel (2004 - 2011)
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Source: NACS Retail Fuels Report 2012
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Diesel Retail Prices Outpace Gasoline

Retail diesel price minus retail gasoline price

$ per gallon
1.00

EAVA P Mfwvw

=

-0.20

-0.40

-0.60

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Source: U.S. Energy Information Administration, Weekly Retail Gasoline and Diesel Prices
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The Rise of Natural Gas Use in Transportation

MMcf
3.000

2,500

2,000

1.500

1,000

500

Looking Forward: Natural gas will
ANRPG FTNRY M: 2F|G2RI &Qa
vehicle fuel mix to 4% by 2040.

ACompressed Natural Gas
ALiquid Natural Gas

A Gasto-Liquid

AMore R&D Underway

1998 2000 2002 2004 2006 2008 2010 2012

— U.5. Natural Gas Vehicle Fuel Consumption

C/i;\ Source: U.S. Energy Information Administration
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Natural Gas Price Volatility vs. Petroleum

NATIONWIDE FUEL PRICES

13-Jan-11

$4_50 " Gasoline, w/o Tax Diesel Fuel, w/o Tax Commercial NG, $/100 cf

$4.00 -

$3.50 -

$3.00 -

$2.50 4

$2.00 -

$1.50 -

$1.00 -

$0.50 -

$0.00 Y v v Y v v ' v :
Dec-99 Apr-O1 Sep-02 Jan-04 May-05 Oct-06 Feb-08 Jul-09 Nov-10 Apr-12

Source: U.S. Department of Energy
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U.S. Natural Gas End Consumption

Mcf: November 2012

Commercial & Residential 1,974,999

Lease & Plant Fuel 116,249

Pipeline & Distribution Use 60,406

Transportation Fuel | 2,700

0 500,000 1,000,000 1,500,000 2,000,000 2,500,000
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World Transportation Fuel Demand by Type

70
Electricity l Other @

Natural gas

Fuel oil :
: Jet fuel

Millions of ol 40
equivalent barrels
per day

10 Gasoline

1990 2015 2040
Source: Exxon Outlook for Energy 2012: A View to 2040
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Spectrum of Advanced Biofuel Technologies

Ethanol: Grain or cellulosic material
Biodiesel: Transesterified vegetable and seed oils
Green Diesel: Hydrogenated fats, waste oils, or virgin oils

Other Fermentation Products: Butanol, acetates, lactates,
etc.

Pyrolysis Liquids: Alternative feedstock to refinery

Synthesis Gas: Fischer-Tropsch liquids, methanol, dimethyl
ether, or mixed alcohols.

Algae-Derived Fuels: Source of triglycerides and
carbohydrates

Hydrocarbon Fuels: From hydrogenation or produced in-
situ.

NATIONAL RENEWABLE ENERGY LABORATORY



Looking Beyond Liquid Fuels

Vehicle technologies are
advancing beyond liquid
fuels, like these electric

hybrids.

Electric vehicles,
however, come with
their own challenges.

5%
.........
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Let’s Talk Operations

NREL Approach to Support Fleet Operations

Analyze Your Fleet: Obtain data to deeply understand your fleet.
How are you using your fleet now; What do you really need your
fleet to do?

Analyze Your Options: Simulate potential fuel and vehicle
technology applications against captured duty cycles.

Select Your Solution Portfolio: Understand what is right for
entire fleet, depot, or route.

NATIONAL RENEWABLE ENERGY LABORATORY



Background:
Lots of Work by the DOE and National Labs to Collect, Analyze and Report on Newly
Deployed Advanced Technology

ENERGY |ret tacerr  VEMICLE TECHNOLOGIES PROGRAM

ENERGY | fnrie cress VEHICLE TECHNOLOGIES PROGRAM

Project Startup: Evaluating
Coca-Cola’s Class 8 Hybrid-
Electric Dellvery Trucks

e‘éii‘chransn buey JEEE==—=—=——

In-Service Testing

trip fuel cost per mile ($/mi)

LINREL [ESr=tnl
Buy it, then try it: Evaluations of Try it before you buy it. Simulate: Evaluations
newly deployed technology are could also be forward looking ....but good data is
very useful, but is a backward needed for accurate assessment.
looking approach

NATIONAL RENEWABLE ENERGY LABORA



Refined Data to Make Informed Decisions

=l AUTONOMIE \

{:_ ?Wﬁ!u&h o[ty , @&

Drive Cycle Data & Analysis Vocational Fleet Database ~ Modeling & Simulation Tools  Online Resources and Tools
A Drive Cycle / Duty Cycle Data A Vocational Analysis
— speed — route / fleet averages
= acceleration A Situational Modeling & Simulation
— grade e :
_ _ — sensitivity studies
— miles, hours driven .
— placement optimization

— power take off / aux loads

— expected performance

A On-Line Tools
— Clean Cities
— Alternative Fuels Data Center

A Operating Condition Data
— temp, humidity, etc.
— payload

NATIONAL RENEWABLE ENERGY LABORATORY




An Approach to Assess New Technology

Collect In-Use Data:

e Acquire Field Data

* Process Data:
*DRIVE™
* FAT (Fleet Analysis Tool)

e Compile & Summarize:
* (Fleet DNA

- /

NATIONAL RENEWABLE ENERGY LABORATORY

DIRECT
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Analyze and Simulate:

e Utilize User Specific Field Data

¢ Vehicle Simulation:
¢ FASTSIim
e Autonomie

e Benefit Analysis:

e best technology for
specific application

- /

Validate in Laboratory:

¢ Validate field data in a
controlled setting

e Quantify emissions and fuel
consumption

e Explore limits, assess changes
to system

o /




Effects of Variable Duty Cycle:

1. Fuel economy variation

O Baseline Vehicle
B Hybrid Vehicle

2. Component life
variation

3. Life cycle costs/payback

Fuel Economy (mpg)

4. Placement of vehicles
for maximum ROI

50.6% 48.3% 35.9%

30.3%

Understand dutv cvcle - Manhattan  OCTA CBD CBDwAC KCM KCMwio KCM wio
Und tand richt Average Cycle Speeds: N o y N Grade Graf(? W’/
nderstand rig 6.8mph  12.3mph  12.6mph 23.2%mph

technology for application

Example: HEV Bus Fuel Economy Improvements

Drive cycle important to assess technologies such as: aero devices, low rolling resistance
tires, engine sizing, transmission options, light-weighting, battery usage, driver feedback,
etc.

NATIONAINREDHRIVABIE EDERGY b ABDBATORY Innovation for Our Energy Future 24



Understanding Vocational Behavior: Fleet DNA

i

- .,

Fleet DNA Project

A vocational data base of vehicle use information: Phase 1 and Phase 2
A Phase 2: Sortable Data Sets

A Phase 1: Pre-Sorted data sets

NREL: Fleet Test and Evaluation - Fleet DNA: Vehicle Drive Cycle Analysis

Qa C> X Q http://www el gov/vehidesandfuels/fleettest/leet_dna.html

) @

=
L
»

Advanced

« Fleet Test and Evaluation

Research & Development
Hybrid Electric Drive Systems.

Electric and Plug-in Hytrid
Electric Drive Systems

ARernative Fuels
Truck Efficiency
Veicle Drive Cycle Analysis.
Partnerships
Publications.

Working with Us

ENEWABLE ENERGY LABORATORY
NI EOTIREE  SCIENCE & TECHNOLOGY
s & Fuels Research

Fleet Test & Evaluat

TECHNOLOGY TRANSFER | APPLYING TECHNOLOGIES

Fleet DNA: Vehicle Drive Cycle Analysis
Fleet DNA helps vehicle manufacturers and fleet managers

understand the broad operational range for many of today's

commercial vehicles. This tool offers access to vehicle fleet data
summaries and visualizations similar to rea-world “genetics” for

medium- and heavy-duty commercial fleet vehicles operating within

a variety of vocations.

~
Fleet DNA
Project

Cick on the veticle type to access composite data, summaries, and visuckzations.
You can also download the full summary and visualizations /.

Delivery Vans Urban Delivery School Buses Transit Buses
Vans
R MR R
Bucket Trucks | Telecommunications  Refuse Trucks Class 8 Trucks

Vehicles

Urban Delivery Vans
Fleet DNA has data for 350 urban delivery vans
operating in 3 regions in the United States

- Compostite Data s

- Data Summary and Visualizations )

Related Studies.
Learn more about the drive cycle metrics of
urban delivery vans through these studies.

+ First Study Noame
+ Second Study Name
- Third Study Name

ENERGY SYSTEMS INTEGRATION |

NREL HOME

lore Search Options
Site Ma

SEARCH

Contribute Data

To contriute your fleet data
anonymously to help other
fleets analyze and improve
their drive cycle metrics,,
contact Kevin Walkowicz,
303-275-4492.

Learn about the data in the
Fleet DNA Data Dictionary /%

Analyze Data
Use these toos to andlyze
and sort transportation data:

+ FASTSim
+ DRIVE

NREL is a national labaratory of the U.S. Department of Eneray, Office of Energy Efficiency and Renewable Energy,

operated by the Alliance fo- Sustainable Energy, LLC.

Need Help? | Security & Privacy | Disclaimer

REPORTING || ADD DATA
CLASS FUELTYPE REGION DIVISION
[ IVOCRTIN | i VewIciS owrs” Lo L= | PERCENT OF TOTAL TRIP FREQUENCY. =
uanoewery | 5 | 22 | 397 (O} HOUR OF DAY HOUR OF WEEK
Telecom 2 [0 | es )
ETAEREIEY [0 e e i o M6 MGG
ubanDebvery | 1 [ 35 | 425 ©
b bebery | 1| 35 | 425 0}
it 8 b
JEATER A SELECTION 1 =
VOCATION  VEHKIE TRES DAY AWGSPEED GRAPH TYPE AXIS TYPE [zero_seconds =
Urban Datvery | 1 18| 7 |15 [(® ] total_average_speed =l UPDATE
Urban Datvery | 2 15| 6 | 12 [(® RO MO S R OFR0 [ averoe speed =]
vy | 3 [ 6 | 2 |2 |@ e id il
unanpesery [ 4 [ 19 [ 14 [ 26 [(e) ol =
utanpevery [ 5 [ 22 [ 17 [ 17 [(@ ~
Teleceen 6 |10]| a |3 |@ A )
e | 7 [ 15 [ 9 [ 55 [(9) I &
Telecom 8 |3 |18 a7 @ 20) 5
Telecom 9 [35 ]2 ‘@'EI 5 10|
0 000
FILTER BY VEHICLE SELECTION

User can custom sort and graph:

A Class
A Vocation

A Fuel Type (or drivetrain)

A Region (4)

A Sub-region (based on census map)




Understanding the Big Picture: Fleet DNA

- W -
Fleet DNA Project

A DOE funded, NREL in partnership with

O R N L School Bus Data Average Driving Speed vs. Kinetic Intensity
: ; s : Data subsets represent
A 20+_h|gh value metrics /_data products _ multiplefieet sources and
available for each vocation . d locations

A Provides reference data for industry drive-
cycle development

A OEMs: better understanding of customer . ' ¥ il - -
use profiles

Data: Aggregated and Anonymous
Fleets Not Identified!

A Fleets: information on how to achieve the
maximum ROI from technology

investment Preliminary Participation:
NTEA / GTA A Calstart
A Funding Agencies: optimize impact of DOE A Zonar
financial incentive offers SCAQMD A Many, Many
CARB Fleets and
A R&D Activities: data source for modeling ORNL OEMS

and simulation.

NATIONAL RENEWABLE ENERGY LABORATORY



Example Data Output of Fleet DNA: Phase |

Driving Average Speed vs. Max Speed

Data Products to visualize and
calculate vehicle use patterns

Max Speed

20 30 ; 50 250 Drl\lllng Averaqe Speed vS. Distance 1Total
{iNREL  Generated: Mon Nov 26 2012 F\I'e:' D;A/ ol ¥
Project - ‘ ...
g
2 150}
L]
g
gmo— »
. . . . - (<]
Visualizations show data variability ol 4
G ..:.. L ]
Data analysis enables calculated 0 50
decision making “INREL  Generated: Mon Nov 26 2012 ol

Fleet DNA
e Project
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Data Sets

Available

A Class 4-6 Delivery Vans
(parcel, food, uniform)

A Class 3-4 Light Aerials
(telecom service)

A Class 5-6 Aerial
(utilities)

A Class 3 Service Vans
(telecom)

A Class 8 Tractor / Trailer
(beverage delivery)

A Class 6 Box Trucks
(in-city delivery)

A EV MD Delivery Vans
(multiple uses)

NATIONAL RENEWABLE ENERGY LABORATORY

Acquired, Coming Soon

Pursuing

A Class 8 OTR Tractor
Trailers

A Transit Buses

A Shuttle Buses
(airport, specialty)

A Refuse Trucks
(multiple types)

A Tow Trucks

DOE Data Priorities:

1) National Fuel Consumption

2) Payback / ROl Success

A Class 8 OTR Tractor
Trailers

A Transit Buses
A Shuttle Buses
A Refuse Trucks
A Tow Trucks

A High PTO Use Work
Trucks

3) Scalable or Transferable technology




Required Data

Parameter Frequency Source Required Desired
Time 1 hz CAN/J1939 «x

Date 1 hz CAN / 11940 X

Vehicle ID 1/ day CAN/J1941 x

Vehicle Speed (MPH) 1 hz CAN / 11942 X
Engine Speed (RPM) 1 hz CAN /11943 X
Engine Mode (on/off) 1hz CAN / J1944 X
Instantaneous Fuel Usage (gram) 1hz CAN / 11945 X
Cumulative Fuel Usage (litre) 1hz CAN / J1946 X
PTO Engage (y or n) if applicable 1hz CAN / 11947 X
PTO % (if applicable) 1 hz CAN /11948 X
Elevation 1 hz CAN / 11949 X

GPS Latitude 1hz GPS X

GPS Longitude 1hz GPS X

GPS HDOP 1hz GPS X

Typical data required from fleets for inclusion into Fleet

DNA

A may vary by application / situation

A other data can be useful if available and needed:
torque demands, ambient temp, gear, etc....

NATIONAL RENEWABLE ENERGY LABORATORY



Hardware Requirements / Utilized

—

NREL hardware:
A gathers basic drive cycle data +
additional if desired

A TSI 747 Pro - GPS only units

Other Options:
A Use Existing Telematics — leverage
large scale, long term tracking efforts

A Fleet Analysis + Telematics providers
for in depth and specialized short
term data capture

NATIONAL RENEWABLE ENERGY LABORATORY



Data Analysis: Drive Cycle Data

Drive-cycle Rapid Investigation, Visualization and Evaluation Tool (DRIVE)

A Created to help fleets and

Fe

. ) |CYCLE_GUILY9_1 |T|@@1
OEMs understand vehicle r— -
. ’ Save Compressed Cycle to : 0rigina| Cyc|e
usage for proper vehicle [ it e
H C:\Documents and Settingsiaduraniity DocumentsMATLABI30 19_time_adustedE a0 ]
placement, design and P — ol |
. — Compatizons (optional) T
teStl n g |Se‘5d Comparisan Type: .,| Find Closest Standard Cycle by : Eg ;E J | | | ‘ | ‘l[ J“ m | ‘| |‘ |
. | Nolorany e selce forcompateon |72 o £ ||\|.‘ U e I A | \IIII'ﬂ\IIIhleIIH' I | ||||I'|' 1L
A Combines large amounts == if ]
(days Or Weeks Of usage) Of :;::::::ZI:Z::: E::'agl‘iao:n: ;:::hd(l:::.b:imnmsor\e:s) v < A0r Speed {mph) i
. &0r . .
user d ata' f| Ite rs, Creates Ouput Lat/Long File? [1YES Sampling Rate {Hz): al i::i:g:gg%fgr Cycla (mph) |
— Results Reset PR P BT | Lo | I T B! L
new CyCIes View Cycle Statistics _ 0 0.5 1 14 2 25
Sample 4
v compron | Run Analysis | “

Representative Compressed Original Cycle

A Integrated with Fleet DNA __ Filtered Original Cycle

a0+ 4
for public use il 1 ]
g 128 ol A MW\ Ay 1ﬂﬂ. . :
. 55X -3 :

A Quickly processes and £8, . | :f' DMMMLW .
. %% at 1&g J
analyzes data : 8 178 .l ]
A over 150 metrics a0 i 7
B0 - B0F i
A hIStogramS 0 — DIS — 1I — 1.I5 — é — 25 0 ‘ 560 — I1DIDD‘ — I1SEDI — ‘2DIDD‘ — IQSDD

A scatter plots L

A Creates custom cycle
A Recommends
standard cycles
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Data Analysis: Simulation

Future Automotive Systems Technology Simulator (FASTSIm)

PEV Fuel Cost per Mile Relative to Baseline Diesel
T T T T

$2.00 50 | = \ | | I
. . LT T R,
A Vehicle modeling tool to SE%-CNE R NS W T T S B /<
similar to Autonomie R PO T T S T T U N R
$1.25 -.:

A FastSim is well suited for
conducting large data
sweeps

Trip Fuel Cost per Mile ($/mi)

T short run time in
accessible Excel
environment

I Validated performance
output: fuel economy and
cost results
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Example Use: Fleet DNA & the GTA Fect oA Pt

GTA: membership with interest in improving vehicle
efficiency

Fleet DNA: DOE supported database and analysis of
tECh nOIOgy 8 m Effect of mass on fueleconomy ’7

+10.8% ¥ High
Mass [—

B Mid
Mass

A GTA identifies & recruits interested fleet /technology 61
for data analysis 5

+12.8% 80%

A Fleet DNA provides drive cycle analysis back to data

provider 3
) |
A Fleet DNA performs simulation of vocational data set to MO0Hgh  4400low  4S00Mgh  4900low  TOOHgh  TEODLow
assess benefit of technology for the specific usage
patte rns: 10 Effect of aerodynamicimprovements on mpg

I Aeroimprovement +5.7% = High aero |
T Rolling Resistance s = Mid aero
T Engine sizing

T Transmission options

T Mass reduction

T Driving behavior

T HEV, EV options

T Anti-Idle options

T Natural Gas and Biofuel options

+0.0% +3.9% | @ Lowaero

4400 High  4400Low  4900High  4900Low  T800High  T800Low
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http://www.greentruckassociation.com/

Summary: Calculated Decision Making

Delivery Truck Data Average Drivi (5peedvs Route Distance

Aggregate Route Distance Histogram ?
5 ij 5 e
§ ) k" - u
_*T i" ; 3 e &
g 7,» o ‘:,!‘.*.’""A =
m— : 'F 3 m’" 5
— 3 | p—— ’
Averal\/leg t(t;le < Oe(:;AS CBD CBDw/ AC KCM Kgl\ll;vl gchgw‘:d
6.8mph  12.3mph lZGmph Z34mph
Capture Baseline Data Analyze Data & Identify best application for
SimulatePerformance technology

1. Provide Fleets, OEM’s and Researchers with refined data and analysis of options
specific to their needs

2. Create and maintain an accessible data base for public use

Recommend drive cycles

4. Identify most appropriate technologies for observed drive cycle data

w
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Interested in Participating?

iiNREL

TS0, P WEVARR ] DFCPI | ARSI DAY

HREL HOME

SUERCE & TECHROUDGY  EREasLie

cles & Fuels Res

Fleet Test & Evaluation T p— 5. |

B M

Fleit Tkt and Espludtien dw
Horrm
Russarch & Davalopmin Fleat DNA: Vehicle Drive Cycle Analysis
vahichk Drive Cychs Arabysls Fleet DHA provides data useful for wehicle drive Oypcle analysis to help vehicle
Foglarid Bctrie Drive Syitems,  MANUFRChurers and fleet managers understand the broad cpertional nge for many “J. ““].
of today's comimerncial wehide vocations. The Flest DA Project alms o acoekerate the
CHICTIR: A3 i +61 a3 evolution of advanced wehide development and support the strategic deployment of
Chaciric Lutvw Srmana miarket-ready technoksgies that reduce costs, fuel consumption, and emssions. Flaet DNA
Abariative Fosls Pﬂ:l]EE1
Track By At the heart of the Flieet DMA Project & a dearinghouse of medium- and hesey-duty
commental feet tansportation data for optimizing the design of advanced vehicke techinokodies or for selecting &
Partnarshl s given technology to Insest bn. Designed by HREL in partnership with Oak Ridge National Laboratory, this online
Puliications tool will B2 Fvaiiabde in December 20012,

Workdin wa B Transportation Data

This benchmarking tood will offer easy-to-interpret data summanies and graphical data cutputs based on real-
workd “genatics” from medivm- and heavy-duby commeercial feet wehicdes operating within a variety of vocations.
These summarkes will b= based on thousands of data points of operation per vocaton, with an inftial foous an
transk buses, school buses, delivery vehides, regional tractors, ubiity rucks, cabs, and sleeper-cab truchks.

Thez Fleet DMA Froject will feature transportation data that a variety of partners gathered from sarious fest
ewaluation and research project, particularty thase that focus on the wacations and vehicies that consume the
mast fised in the United Stabes.

& wide range of statistics, compiled for exch wooation andfor wehicks type, will be publically available. More
dietnilbed data and specialined amalysis could be sorescible to partners who contribube data or provide additional
support. Example data sets might contaln information such 25 aggregated route distance, awerags spoed,
madmum accekeration, stops per mille, koad and grade statistics, and many other drive Cycle metrics along with
comparisons to standand industry test opdes. Users will be able to produce customized datasets wsing the Flest
s Eoal.

More Information
For miore Informmation nefer to e Bhoet DS ot Soeet 0o o contect Eevin Walkowics at 3032754492 to disoss
partnership opportunites.

5 Erickabls Venign

WEEL is & natins | laborabory of the U5, Depariment of Eresrgp, Offies of Enengy EfMfickEncy ard Aenevable Enengy,
aparated by the Alisnce for Sustainshle Enemy, LLC,

Corsbirst Last Uipdated: Jirneey 30, 2003

www.nrel.gov/vehiclesandfuels/fleettest/research_fleet_dna.html
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FleetDASH Tour

AAvailable datasets provide ActionableAnalytics/Business Intelligence
AEconomies of scale: Standard platform for all Federal agencies
ATrack fuel consumption throughout the year (30K ft. view)

Fuel Used by Type (FY 2012 to Date) Monthly Total Fuel Consumption: FY11 and FY12
00K
CNG 0.03% Missed Opps 7.6%
E85 14.9% Y 1

--Flf 12

BE20 0.65% DSL 13.5% 400k -

L
=
-
i
I

Ju

GGE
g
L
I N 1

Fy 12

Ok =

~
= (I I

|
i

|| [eX
- I -
I -
* |
- (I -

5

| M EB5S M B20 M CNG  LNG  LPG M Missed Opps Il GAS M DSL

https://federalfleets.energy.gov/FleetDASH/
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FleetDASH Tour

Search _ _ '
AVehicle/Transaction level
Fleet |Federal Supply Service; All Other - Tag | SEARCH detall revea|S preC|Se|y WHO
Missed Opportunity Summary: B Missed Opportunities totaling 105 GGEs involving 4 vehicles. a n d W H E R E

Vehicles in the Federal Supply Service; All Other fleet

Petroleum Alt Fuels This Meonth Missed Opportunities

Tag Vehicle Fuel Total GGE % of Total Fuel Total GGE % of Total Total Fuel Use R Recid % of Total Fuel

Type Use Fuel Use (GGE) Use
Ggi11ar7e @ E&5 44 100% 1] 0% 44 41 93%
4145816 @ E85 35 100% o 0% 35 35 100%
G411680H @ Ea5 14 100% 1] 0% 14 14 100%
G107115H @ E85 13 100% o] 0% 13 13 100%
G410651E DSL 9 100% 1] 0% 9 0 0%

Transactions corresponding to Tag# G111377G from the Federal Supply Service; All Other fleet

Station Name Address City State Zip Fuel Type Date GGEs Missed Alternate
Purchased Purchased Opportunity Station

Circle K - 01947 3501 EBOLF 1050 AZ 85711  GAS 2013-02-01 4.05 Yes Alternate Station

Siant Store BIS0SKOLB  Tycson AZ 85756  GAS 2013-02-04 12.81 Yes Alternate Station

Siant Store BISOSKOLB  rycson AZ 85756  GAS 2013-02-08 14.23 Yes Alternate Station

Siant Store BIS0SKOLB  Tycson AZ 85756  GAS 2013-02-14 10.18 Yes Alternate Station
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FIeEtD Vehicle Details (G11-1377G) x
Search Customer Detail: !
RANDAL PATTERSON AVehche/Tra nsaction level
Floot |Fotorl Suodlv A Federal Supply Service, All Other . .
s eral Supply GSA, AREA PROPERTY OFFICE - 12575 NORTH detail reveals precisely WHO
SKODA DRIVE
; . MARANA AF B56530000
Missed Opportuni
b RANDAL. PATTERSON@GSA.GOV d nd WH ERE
(5204000308 - Ext:
Vehicles in the Vehicle Detail:
Tag: G11-13776G This Meonth Missed Opportunities
Tag Make/Model: CHEVROLET - IMPALA [L N Total Fuel Use BCNCE g X At Ll
Fuel Type: Ethaneol / Unleaded Gasoline —
a1113r7c @ Vehicle Type: Sedan/St Wgn Midsize 44 41 93%
BOAC: 479142
G414581¢ @ SIN: 10B.11GA 35 35 100%
Garage Zip: B5653
G411680H ® Date Assigned: 4/28/08 14 14 100%
51071451 @ Emergency Res‘.p:.mse: No 13 13 100%
I Law Enforcement: Mo
G410651E o, Avg Monthly Mileage: 537.00 g 0 0%
Transactions corre ply Service; All Other fleet
Station Name Address le GGEs Missed Alternate
\ Vehicle 1 of 15 on this page Purchased Opportunity Station
Circle K - 01947 Efmg %:'L > 0201 4.05 Yes Alternate Station
glljg‘ Store g‘Dﬁ“ SKOLB  tyeson AZ 85756  GAS 2013-02-04 12.81 Yes Alternate Station
géﬁgt Store g}fﬂ SKOLB  tyeson AZ 85756  GAS 2013-02-08 14.23 Yes Alternate Station
gﬁ? Store g‘rff' SKOLB  tyeson AZ 85756  GAS 2013-02-14 10.18 Yes Alternate Station
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FleetDASH Tour

Search '
AVehicle/Transaction level
Fleet |Federal Supply Service; All Other A Tag SEARCH d H H
SRR etail reveals precisely WHO
Missed Opportunity Summary: 8 Missed Opportunities totaling 105 GGEs invelving 4 vehicles. a N d W H E R E
Vehicles in the Federal Supply Service; All Other fleet
Petroleum Alt Fuels This Meonth Missed Opportunities
Tag Vehicle Fuel Total GGE % of Total Fuel Total GGE % of Total Total Fuel Use R -1Kciciiag % of Total Fuel
€3 Embed @ Add a Station Use
M ® Catalina 93%
FQl Foothills
ad4145810 @ 5501 E GOLF LINKS R€3 o ™o 100%
G411680H @© B 100%
Ethanol (E85) (v . G
G107115H @ : 100%
more search options ucson roaduwa
G410651E 2] 0%
Ethanol stations near 5501 E GOLF LINKS csof b v
Transactions ¢ RD Tucson AZ 85711 tella Rel
Excluding private stations &
Station Name A Paymant: WEX _ 0 Alternate
Within & miles Station
exel
, 54 FastLane Chevron ghts )
Circle K - 01947 Ll 1999 E Ajo C g Alternate Station
Tucson, AZ 85713 LIRS, /
Giant Store 61 Phone: 520-664-9901 _ Alternate Station
6615 RI Fuel: Ethanol (E85) _ :
. Distance: 4.1 mi KCoogl 3 -
g&igﬁ Store 21 p— : - . L : . Map data ®2013 Google - Terms of Usi / Alternate Station
_B. DEFARTMENT OF nergy Efficiency N
. ENERG_Y R Source: Alternative Fuels Data Center I
Siant Store D0 SROEE™ Tucson AZ 85756  GAS 2013-02-14 10.18 Yes Alternate Station
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Alternative Fuels Data Center

EERE Home | Programs & Offices | Consumer Information

U.5. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

Alternafive Fuels Data Center

Alternative Fuels Data Center Y =

Search Help b

e e O AT AR Maps&Data  CaseStudies  Publications  Tools  About  Home

EERE » AFDC » About (5 Printable Version o Share

Ten Ways You Can Start to Cut Petroleum Use Right Now

There are hundreds of ways vehicle fleets and individual drivers can reduce petroleum use — and reap the benefits of lower emissions, cost savings, and energy security.
Knowing where to start and selecting the options that work best for your needs and goals can be daunting, so the Altemative Fuels Data Center (AFDC) has compiled a list
of actions you can take today, along with longer-term strategies for the future.

Behave yourself Follow the leaders

Small changes in driver behavior can have big Thousands of fleet managers, business owners, state and local officials, and other transportation decision
impacts on fuel economy. By breaking bad habits makers across the country have blazed the trail toward petroleum-free transportation, so there's no need to
like jackrabbit starts, speeding, aggressive reinvent the wheel. Before you undertake an initiative of your own, find out how others have successfully
driving, and carrying unnecessary cargo, drivers deployed altemative fuels, pushed the envelope on fuel economy, and achieved fleet efficiencies. The AFDC
can reduce fuel use by 10% to 20%. Check out features dozens of case studies, which you can search by geographic location, fuel or technology type, or
the Driving Behavior section on the AFDC to find fleet type.

tips for fleets and individual drivers.

+ Go the Distance + Go the Distance

Explore the alternatives Connect with Clean Cities Don't sit idle

When it comes to fueling your fleet, gasoline and If you're looking to leave petroleum in the rearview An idling vehicle gets 0 mpg. Yet drivers in the
diesel aren't the only options out there. It's mirror, don't go it alone. The U.S. Department of United States waste billions of gallons of fuel
possible to achieve emissions reductions and/or Energy's Clean Cities program has nearly 100 every year by running their engines while going
cost savings by using alternative fuels like local coalitions of fleets, fuel providers, nowhere. Reducing idling time has many benefits,
propane, natural gas, electricity, biodiesel, businesses, utilities, and government agencies all including reductions in fuel use, fuel costs,
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To Summarize...

O The Energy and Transportation Sectors are intersecting and
overlapping

-- new frontier for Energy Systems Integration research

-- future diesel fuel prices are likely to be less predictable

0 Additional Complexity to Manage: Diversified power train
technologies

-- more challenging optimization problem

-- new tools are available to help match optimal solution to
your application
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