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MANAGING THE INFORMATION IN THE CAR’S
DIGITAL CIRCUITS—BALANCING THE POWER FOR
ACCELERATION AGAINST THE DURATION OF
CHARGE, SAY—WILL BE THE HOLY GRAIL.

manufactured and programmed to handle all cars. The goal was
to make it possible for local garages to check cars for a yearly
roadworthiness sticker. But the standard also reinvigorated com-
petition in after-warranty car repair, because it gave those local
garages access to any car’s digital systems. Today, 70 percent of
such repairs are handled by independent shops.

More immediately, SAE J1772 is firming up the position of
start-ups focusing on recharging stations in public areas such as
apartment blocks, airports, and supermarket parking lots—
companies like Coulomb Technologies and AeroVironment,
both based in California. “There are 247 million motor vehicles
in the U.S. but only 54 million garages,” Richard Lowenthal, CEO
of Coulomb, tells me. “Fifty-ane percent of al) San Franciscans
park their car on the street ovemight. There are six times as many
cars as there are home garages.”

Lowenthal, a former Cisco executive, closed a first round of
funding in January—$3.75 million with a German venture fund—
and he has three term sheets for a $10 million second round. At
this early stage, Coulomb claims 57 customers worldwide for its
ChargePoint system, including the municipal governments in San
Jose, California; Nashville; and Amsterdam; and companies like
McDonald’s. Business is doubling from quarter to quarter. “The
key to our infrastructure and our venture funding is our network
software applications,” Lowenthal says. “Our chargers are smart
enough to consolidate payment from subscribers to all the various
power companies, or tell drivers over their phones where they can
find incentive pricing, and so forth.”

Finally, Volt-like cars will require a raft of components specific
to the blend of engineering decisions embodied in range exten-
sion. Think of the onboard engine that will have to be monitored
as the battery runs down or started in below-zero temperatures to
warm the pack for a time. Or think of the sound it makes as the
vehicle comes to a stop. If the engine is charging the battery, not
powering the drivetrain, it could well be roaring uninterrupted,
like a home generator, unless calibrated to the speed of the car. And
there are going to be new components fit for all electric cars, even
those without an onboard engine. “You want a new generation of
regenerative brakes that capture energy when you apply the pedal,”
says Frank Weber, GM’s global chief engineer for electric vehicles.
“You want a sound system that worries about how muclh energy it
is drawing. In conventional cars, air-conditioning systems were
driven by belts. So were hydraulic brakes and steering mechanisms.
Heaters borrowed from radiators. Now they all need new ‘power
dynamic’ components—electric motors for everything. None of
these components can be developed by GM alone or will be for

THE CONNECTED CAR |

GM alone, We have to work closely with
new, smart suppliers. As with ABS
brakes, they’ll start out with an add-on
component, but they’ll eventually turn
to the integrations of chips, software,
and new materials. Each generation will
get cheaper and more robust.”

Yet for all these innovations, the
electric car’s hardware will not really be where the action is. The
Volt’s most important new component will be a huge, evolving
chunk of software, built up from federated sources, governing
what Weber calls the car’s “dialogue with the driver” Managing
the cloud of information running in the car’s digital circuits—
balancing the power for acceleration against the duration of
charge, say, or locating traffic-free routes to inexpensive charging

stations—will be the Holy Grail. Posawatz anticipates the “con-

nected car,” beginning with an overarching operating system that
monitors and communicates the car’s charging needs, compo-
nent faults, position, etc., to various service providers while
simultaneously networking drivers to the Web. “Our car—but
I’m sure all electric cars—will aim o create a seamless experience
for the driver as he or she moves from the office or home to the
road,” says Posawatz. “We want charging, music, phone, GPS,and
so forth to all appear in a kind of dynamic cockpit. The driver
shouldr’t have to fuss with the telecommunications platforms
that provide the integration.”

Seamlessness will require new communications standards.
One, provisionally called SAE ]2847, will shape communication
between cars and the grid. Another, Smart Energy Profile, or SEP
2.0, will guide an application layer managing the efficiency,
usage, and price of power. “We are focusing on the car and build-
ing in the capacity to roll up charging data, which can be placed
at the door of the power company,” Posawatz says. But GM is not

-.committing to any communications standard just yet—and for

good reason. Volts are being designed to nest in GM’s proprie-
tary, satellite-based telecommunications platform, OnStar,
which may prove GM’s most underleveraged asset—indeed, the
company’s chance to create a bundled operating and telecom-
munications system. OnStar already handles onboard monitor-
ing of critical diagnostic codes and sends out 3.5 million e-mails
a month to customers about the performance of their compo-
nents. It responds to 2,000 collisions a month.

“We have 5.5 million subscribers already,” OnStar’s president,
Walt Dorfstatter, tells me, “and we are about to establish a lab
dedicated to vehicle connectivity, anticipating the Volt’s rollout,
Working with other OEMs to put some of our technology on
their vehicles is still a definite possibility for us. OnStar is a pro-
prietary technology, but when proprietary becomes prevalent
enough, it becomes the de facto standard”

THE KILLER APP FOR THE SMART GRID
All of which portends the biggest, most contentious business

space on the horizon, and for the widest array of start-ups: Joad
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distribution on the grid. Most important will be companies help-
ing electric utilities digest what OnStar-like platforms place “at
the door” and also help them route electricity from renewable
sources back into individual cars. Think of the switching infra-
structure that enables us to download a program from an “avail-
able” server. Something like this capability will have to be built
in to the electric grid.

The most conspicuous start-up by far in this expanding space
is GridPoint of Arlington, Virginia. The compary has raised more
than $220 mitlion, with major investments from Goldman Sachs,
among others. (GridPoint has just named Posawatz to its advisory
board, which already includes network-
ing guru Esther Dyson and energy
expert Daniel Yergin.) GridPoint is
working with a number of partners to
build the nation’s first smart grid, in
Boulder, Cotorado, a $100 million proj-
ect. Its near-term ambition, according
to its CEO, Peter L. Corsell, is to give
utilities the means to aggregate and
manage anetwork of distributed energy
resources: controlling load, storing
energy, and producing power. “There
are perhaps 100 million electrical meters in this country,” Corsell
says. “We are working with companies that account for 40 million.”

At the same time, GridPoint is in discussions with virtually
all automotive companies with an electric car in the pipeline.
When he dreams out loud, Corsell sees a GridPoint component
loaded onto every electric car, the way every laptop contains a
signal processor. “In order to balance the load of an electric util-
ity—predict Joad, shift the load out of peak periods, shape the
load by integrating renewable energy, and so forth—it would be
ideal to have our software baked into the electric cars themselves,
so that what gets reported from aggregations of cars will come
to utilities in a format that integrates with how the grid is man-
aged. The savings for consumers are not at all trivial when the
software allows for real-time, dynamic balancing on the grid. The
benchmark equivalent to a gallon of gas during peak hours is
somewhere between 60 cents and a dollar. The cost from renew-
able in the middle of the night is more like 20 cents” Posawatz,
for his part, sees a natural division of labor: “We see companies
like GridPoint managing what utilities do with data behind the
door, providing back to our drivers the charging, billing, and
other services that will maximize the cost effectiveness and envi-
ronment benefit of owning an electric vehicle”

That said, neither Posawatz nor Duke Energy’s Rowand denjes
that partnership with GridPoint could eventually become rivalry—
that it matters greatly who determines the format and conveyance
of the data placed at the door of power companies and, more
important, what gets baked into the cars’ consoles. I ask Dorfstat-
ter if he can foresee, for example, GridPoint components pre-
loaded onto all Volt-like vehicles in the future. “It is too early to
say,” he replies warily. For if OnStar will indeed control these stan-
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dards early on, it might eventually wish to integrate forward to the
management of grids, much as Duke Energy—or makers of power
switching equipment like GE or Siemens—may wish to integrate
backward into vehicles.

Corsell embraces the challenge: “We believe there is room for a
layer of technology—and business—between the various auto-
motive OEMs and the electric companies,” he says. “A great many
electric companies simply do not have the IT talent to manage
end-to-end smart charging solutions. I think we represent a neces-
sary firewal).” But is this not something GM can do without you,
] ask? “Do automobile companies really want to assunie the liabil-

THERE ARE FAR TOO MANY LIVING THINGS IN THE
EMERGING ECOSYSTEM TO BE ANTICIPATED BY ANY
GOVERNMENT OR OEM. IT WILL TAKE AN IMPLICIT
PARTNERSHIP OF HUNDREDS OR THOUSANDS OF
PARTNERS TO FILL OUT THE TECHNOLOGY.

ity that comes with mishandled load data?” e asks in response.
“Just think of the implications for the warranty. And does Toyota
really want to be dependent on a software environment owned by
General Motors?” This firewall, Corsell knows, could prove thick
enough to contain the most valuable and dynamic pieces of what
we will mean by an auto industry in a few years, offering enormous
opportunities for new entrants. “The horizons of companies like
this will expand with each new generation of smart charging,”
Corsell says. “We could move into cross-power-company billing,
so that what you use when you plug in at your office will appear
on your home electricity bill. We could gather data valuable to
strategic marketing, analyzing traffic and charging patterns the
way Google analyzes surfing. I learn from everyone I talk to”

NOT INVENTED FROM SCRATCH

Itis important to understand that electric cars like the Volt will
benefit from a supplier base already structured like an ecosys-
tem. Had the technologies of multilateral networking not
already existed—Web 2.0 and the like—the connected car
could never be entertained.

Tt may be hard to remember that, only a generation ago, big
car groups like GM were still gargantuan pyramids of specializa-
tion, in which production facilities and critical components were
controlled, if not owned, by vertically integrated companies:
from metal stamping and engine manufacturing to assembly and
distribution. Infoymation was also assembled by a kind of pyra-
mid, with marketing data flowing up to the peak and production
decisions flowing down. Car companies competed on engineer-
ing platforms—integrated powertrain, chassis, and suspension
designs—onto which they grafted comparatively less expensive





