
VTO: Strategy and Direction
Michael Berube, Director

June 18, 2018



2U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

IT’S BEEN A BUSY YEAR

2018
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2018
THE NUMBERS
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2018
THE NUMBERS

$60M Lab Call

146
APM 

Projects
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NEW ROLES
THE PEOPLE

Batteries & Electrification

Steven Boyd

Technology Integration

Mark Smith

Energy Efficient Mobility Systems

David Anderson

Batteries & Electrification

Will James

Energy Efficient Mobility Systems

Prasad Gupte

Energy Efficient Mobility Systems

Erin Boyd

Program Managers Technology Managers
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DRIVING

DISRUPTION

THE WORK
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BANKING
DISRUPTION:
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OUR WAY OF LIFE
TRANSPORTATION IS FUNDAMENTAL TO

The U.S. 

population is 

growing and 

aging 

Technologies 

and fuel choices 

are expanding

Transportation 
costs are high—
second only to 

housing 
expenses

Population density 
is increasing—

75% of the 
population lives 
in urban mega-

regions

3 Trillion 

Vehicle 

Miles

11 Billion 

Freight 

Tons
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Shared 
Mobility

Mobility
On Demand

Goods
On Demand

Connected & 
Automated Vehicles

Emerging Fuels 
& Powertrains

NEW TECHNOLOGIES & 
BUSINESS MODELS ARE

Component Transportation SystemVehicle

REQUIRING VTO TO 

EXPAND ITS FOCUS

DRIVING 
DISRUPTION
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DRIVING

DISRUPTION

THE WORK

HPC & Big Data
EVs as a 

Service

Freight & Goods 

Movement
Partnerships
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HIGH PERFORMANCE 

COMPUTING 

& BIG DATA

ROLE OF
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2005: Jaguar 2013: Titan 2018: Summit 2022: Frontier

1,000xpetaFLOP exaFLOP

EXASCALE 

COMPUTING
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MOBILITYCOMBUSTION
Co-Design of Engines and Fuels 

an EXASCALE PROBLEM

The accurate simulation of 

engine combustion remains one 

of the most challenging problems

in engineering.

Large-scale computing resources and 

big data can inform next generation 

transportation models

Can we simulate engine combustion 

completely based on 1st principles?

Can we predict and correct 

congestion before it occurs?

Parallelization of simulation tools 

is challenging and requires 

optimization to achieve high 

performance.
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ELECTRIC 

VEHICLESAS A 
SERVICE
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SOLAR EVsBATTERIES
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4V,   NMC

$219/kWh

4.7 Volt

Graphite/High 

Voltage NMC

$256/kWh

4.2V, 

10% Si

S ilicon/High 

Voltage NMC

4.7 Volt, 30% Si

2028 2030

Cost Trends for Lithium-based EV Batteries 

L ithium-Metal or 

Lithium/Sulfur

5x  excess Li, 10% S

$320/kWh

1.5x  excess Li, 75% S, 

~$80/kWh

ELECTRONS & STORAGE
LOW COST

Global EV Forecast

Source: Bloomberg New Energy Finance
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Source: NREL

PV LCOE Benchmark Summary
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ON THE GRID
EVs IMPACT

DUCK CURVE DRAGON CURVE

BENEFIT?

Source: California Energy Commission & NRELSource: California ISO

EV Charging LoadsNet Electricity Load
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DEMAND
EV CHARGING
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FREIGHT
MOVING 
GOODS
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Over $150 billion is spent annually on fuel, 

maintenance, and tires for freight vehicle.

Heavy-duty vehicle energy consumption is 

projected to rise from 22% in 2015 to 27% of 

transportation energy consumption in 2050

50% of the weight and 37% of the value of 

goods were moved less than 100 miles 

between origin and destination

SERVED BY FREIGHT
A NATION

U.S. PETROLEUM PRODUCTION AND 

TRANSPORTATION CONSUMPTION 1970-2050
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Efficient Operation

SUPERTRUCK I

Source: Daimler

MOVING GOODS
IMPROVING

SUPERTRUCK II

Source: Getty Images

Traditional

???
Source: Volvo

Electrification
Source: Alibaba

Natural Gas

Source: Cummins
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(Truck 3)

(Truck 2)

(Truck 1)

TRUCK
PLATOONING

TOUR-BASED 
MODEL
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PARTNERSHIPS
INDUSTRY
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ENERGY

INDUSTRY

AUTOMOTIVE 

INDUSTRY
UTILITY

INDUSTRY
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ENERGY

INDUSTRY

AUTOMOTIVE 

INDUSTRY

UTILITY

INDUSTRY
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LONG-STANDING
INDUSTRY / GOVERNMENT RELATIONSHIP 

resulting in TECHNICAL ADVANCEMENT in COMMERCIAL TRUCKS

IC ENGINE POWERTRAINS

ELECTRIFIED POWERTRAINS

FREIGHT OPERATIONAL EFFICENCY

SAFETY

NEW technical focus areas

NEW technical targets

NEW operational structure

NEW high level goals
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VEHICLE TECHNOLOGIES OFFICE

OUR VISION

more choices

more efficient technology

when & where it is needed

more affordable
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THANK YOU

Michael Berube, Director

Vehicle Technologies Office
Michael.Berube@ee.doe.gov

Energy.gov/eere/vehicles


