and, apparently, high-performance
electric vehicle (EV) country, too

drive north from Charlotte on I-77.

One souped-up

North Carolina-based Li-ion
Motors draws upon the region’s
motorsports heritage to engineer

and build what it calls the
world’s first all American-made
electric supercar.

signers and engineers has channeled the re-
gion’s racing roots to create an all-electric,

0 to 60 mph (0 ta 97 km/h) in 3.4 s and
boasts a top speed of 170 mph (274 km/h).
"Absolutely,” declared a company execu-
tiva, commenting on whether there is a deep
pool of talent in the area from which 1o draw,
“as far as getting talent in here, and also just

going because you have a mixture of people

on a regular basis.
*Charlotte to Moores-

ville is the center for

stock car racing in the

country, in the world.
And we have the best
fabricators, the best

L body bullders any-

where," he asserted

by Ryan Gehm
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orth Carolina is NASCAR country —

In Moaresville, NC, a mere 30-min

Li-ion Motors' scant but spirited team of de-

two-seater supercar that can accelerate from

having a creative pool with dialogue that's on-

who bulld cars that go 200
mph for 4 hours [straight)

A 1,;;&! ™

About two and g hall years ago, Li-ion Mo-
tors hired one of those talented fabricators—
and, suitably, racecar drivers—to oversee de-
velopment of the Inizio electric supercar,
which at the time was already "“fairly well on
the concept table,” Paul Daigrepont recalled

“I've been pretty much in racing most of
my life,” Daigrepont shared. "] owned a little
company down in Loulsiana until [hurricane|
Katrina hit, bullding racecars, mostly drag
racing.” In 1999, he raced an NMCA (Na-
tional Muscle Car Association) Pro Street
Car and finished number two in the world
championship.

Later he built chassis and suspension com-
ponents for a NASCAR team, before moving
on o Dale Earnhardt Inc. (DE]) for a couple of
years to run the chassis plate, building the so-
called “Car of Tomorrow" chassis for drivers
such as Dale Earmhard! Jr. and Paul Menard,

“Then | ran into these guys |at LiHon Mo-
tors] and it was a whole
different world. | kind
offellinto thisas a
cusiom fabricator
and have been
moving up ever
since, It's been

a fun thing,
and now




One souped-up

driving this,” Daigrepont
said, nodding to the can-
dy-red supercar with its
doors and hoods pointing
skywar.

“It's a 114-in wheelbase, 78+in
wide footprint, which will tell you that
inherantly the car handles like a Formula
One-type car. And the way our frames are
built, you can see thera's a lot of race nspira-
tion In it,” he cortinued, "I you open the back
door of our facility, there's Jack Roush Rac-
ing, and right nex! door is Team Red Bull.
There's a good bit of experience In that area,
and a lot of suppliers for race-type parts; so
that's beneficial to what we do, t00."

The nuts and ‘volts’ of Inizio
The Inizio development project. from its on-

sel, aimed to showcase the performance po-
tential of EVs—to lllustrate that they are “not
necessarily little putt-putt-around golf cans.”
as Joe Berard|, Engineering Manager for In-
izig, plainly put it.

The first prototype was unvalled at the
SEMA Show in November 2010, foliowed by
a tour of other major auto shows, Inciuding
Los Angeles, Detroit, and D.C., to gauge con-
sumer interest.

"We've held true 10 our concept of building
a high-perfarmance road car that has Euro-
pean flair. That's why when most people 160k
at it they can't believe it was built ground-up
here in North Carolina,” Berard said.,

Many of Inizio’s components and most of
Its systems are proprietary tc Li-ion Motors,
from the battery management system (BMS)
and transmission to the suspension and
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really, consédedng the siza of thu stm

In all, Li-lon Motovsemp!oyszspeoph 14
of which are “techies”—angineers, deslgners.
chermists, tabricators, and the such. They
work not only on the Inizio but aiso Its decid-
edly non-supercar, X Prize-winning sibling,
the Wave |l (sea sidebar).

Pawer for Inizio is provided by Li-ion's pat-
ant-panding Iithium-ion polymer batteries and
managemeant system, which generate more
than 40 KW (an upgrade to 97 kW is avail-
able), and its UQM electric motor that dellvers
175 kW in the R and RT models. For the RTX
(Rally Touring Extreme), two 290-kW UOM
motors are standard, offering output nearly
equivalent to that of a NASCAR Cup Car, ap-
propriately enough.

"The advantage of alectric motors is that
they can be mun very comfortably at high
rom,” Berardl explained. “Most electnc ve-
hicies run on a single-speed gearbox in or-
der to run in the power band of the elactric
motor, so you end up sacrificing some pick
up to get yaur top-end speed or vice versa.
The Inizio compromises nothing in that area.

SAF Wrom Faothrficamo

Li-ion Motors’ Inizio may evoke
European flair, but the all-electric

supercar was built from the gfound

up in Mooresvme, NC.

Korea by Kokam. -
Another mnovation Li-ion Motors hias devel-  prove safety and manufacturability of the ve-

oped is a quick-change battery system.

“Big manufacturers have one engineer who focuses
o jJust one littie latch for a month at a tme; | need my

engineer to make that during lunch.”

-Paul Daigrepont, Project Manager for Inizio

When the car s taken 1o a service center, the
batieties can be removed from underneath
the car and a new stack installed "in a matter
of minutes,” Daigrepon! claims.

For the BMS, a dash-mounted LCD touch-
screen monitor displays remaining power and
natifies the driver of nearby charging stations
when necessary. It also monitors and displays
battery temperature, power consumption,
drive time, and distance driven.

A regenerative braking system is employed
as well,

SAE Vaixws Flacinfioation
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The englnaering team spent considerable
effort upgrading the chassis dasign to im-

hicle. Suspension Is, No SUTPIse, racing-n-
spired: a fully indepen-
dent Le Mans style setup.
Standard brakes are four-
piston caliper oversized
four wheel disc; optional
are six-piston caliper
oversized brakes. Li-ion
plans to ofter carbon ceramic matrnx brakes in
the future.

The car teatures a tull steel frame with
some honaycomb composite structure within
the floor pan and A-posts, and the door
beams are carbon with a polypropylene hy-
brid material to absorb side impacts. A fiber-
glass body is standard; a carbon-fiber body
upgrade is available for about $25.000.

To ease entry. rotational doors raise on a
90" angle and a custom hydraulic lift system
raises the car 3 in (76 mm),

EY sttt Lxm 2 1



One souped-up

As Daigrepont points out, “Weight is king in
an electric cay, like with any car, really.” The R
model tips the scales at 3100 Ib (1406 kg), The
RT and RTX, with their unique battery configu-
rations, weigh more, accordingly (see table).

Inside the Inizio are full-power leather and
suede Recaro seats with heating and cool
Ing. A complete entertainment system in-
cludes a 5.0 digital surround sound system
with 12-in subwoofer, GPS navigation, and
videa monitor with DVD, audio/video, and
MP3 input.

__| Inizio’s ‘grocery-getter’ sibling |

Developing an electric supercar—
with limited resources

Hundreds of engineers labored for years 10
create the Chevrolet Volit extended-range EV
and to bring It to market in late 2010, Daigre-
pont's engineering team for the Inizio can be
counted on twa hands.

“Some of the big manufacturers have one
engineer who focuses on just one little latch
for a month at a time, where | need my engi-
neer to make that dunng lunch,” the project
manager quipped, in earnest. "But that's what
we have to work with.

"We can't afford to compets with 100 engi-
neers in an engineering farm; it’s just not do-
able. Hopelully through leases in technology
and some Investors, we'll get there”

T

Somce: [ 1an Matany

As is oftan the case with siblings. the very grean (both in
color and performance) Wave || battery-glectic vehiole
couldn't be more different than the red-hot (again, In
oolor and performance) Inizio supercar, especially in thew
outward appearance.

In September 2010, Li-lon Motors was awarded the
Progressive Automuotive X Prize—along with a $2.5 milllon
check—for winning the Side-by-Side Alternative Class
with its two-seat Wave ||, which boasts a coefficient-of-
rag figure (0,157) more akin to 8 motorcycle than an
automobile.

“The: primary focus for Wave Il development has
been just the opposita [than with Inizio]; this i more of
a grocery-getter—{about 28 ' of] storage In the rear,
gxtremely asrodynamic, and it gets 202 mpg equivalemt”
according to tests conducted by the U.S. Department of
Encrgy's Argonne National Laboratory. said Li-ion Mo-
tors” Paul Daigrepont

The X Prize Foundation, an educational nonprofit prize
organization, and Progressive Insurance awarded S$10
million to three teams-—Edison2 of Lynchburg, VA, and
X~Tracer of Wintarthur, Switzerland, In addition to Li-on
Motors—aut of a fiedd of 111 competing teams, represent-
ing 136 vehicle entries from around the world,

The winners emerged from nearly 30 maonths of vehicle
and business plan development, on-track testing at Michi-
gan International Speedway, including dynamic safety
lesting by Consumer Reparts, and laboratory verification
at Argonne,

Accarding to X Prize, the EV demonstrated “outstanding
low mechanical and aerodynamic drag.” resulting in 187
mpg equivilent in combined on-track and laboratory effi-
clency testing, a 0-1o-80 mph (0-10-97 km/h} acceieration
time of 14.7 s, and over 100 mi (161 km) range during &
real-worltl driving cycle.

The car tops out at 90 mph (145 km/M)

The Inizio and Wave ||, despite thelr obvious differences,
do share some technology. "Obviousty, (Imzin) has a much
higher KW motor in (f than the Wave |l for obivious reasons,
but the battenes and battery management system—bat-
tery monitonng and cell balsncing, the slectrical compo-
nentry—are basically the same n both cars." Daigrepant
explained.

The basio vehicle structore s aiso the same—a full
steg! frame, honeycomb composite within the finor pan
and A-posts, and door beams of a carbon/polypropylens
hybrid material to absort side impacts.

A A7-kW Azure Dynamics ac induction motar and

single-speed gearbox are employed

in e Wave Il, while the inizio sports 8
175-kW permanent magnet motor (R
and RT models) and Li-lon’s proprietary
fow-spead gearbox.

“This was a cancept car originally
and we played with It as far as the
aerodynamics; we wanted to see I |f
would even work." said Daigrepomt it
almost seamed as If X Prize buint their
competition for us. We tallored It for
the race, put 1scing seats in I, things
like thal. But now that we've proven
the technoiogy, we're gaing back and
refining It into more of & passenger
cal—more comforiable seats, restyle the dash for more
creature comforts, and use the same sero advantage and
thet same basic styling "

For the X Prize competition, the Wave Il weighed in at
2176 1b (987 kq), The production mode! is about 2300 Iy
(1043 ko)

Thet Wave Il Is expected to hit market at $39,900
retall—tight around the cost of a new Chevrole! Vaolt

extended-range EV, As with the Inizio superear, production
of this all-glectnic “grocery-getter” has been pushed hack
(from I28 ofiginal December 2011 goal) due 1o government
certification testing and & lack of unding.

"We recently obtained tunds 1o move through the ceni-
fication process,” a spokesman said, "We are a bit delayed
but stll on track.”

Ryan Gatim
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INizio

et 2204

Motor 1 75-6W petnxaior] | 175-KW pormanes 290-kW petisanon
= _ wwgnell  wegnet| ;g
No. of motors | | | 2"
B;tta:y W Li-400 potemar type | Li-tort posemar wpn" Li-4on potemar type
No. of batteries 121 2| 24
_ Capacity, Ah 100 | 240 10
Peak energy, kW ) | 87 8
Charge time**, b # | 10 104
Charge time**, h | 5| &
T aSEheTa! 1DQmnT e !
Cyde lliﬁ— — Up 0 2500 full Sharges Uﬁ n 2500 ful chh:écs ' Up tn 2500 tult x:ha@:z
‘Esfimated range, mi (km) | 150 241 | YT 200 (322)
Yop speod, mph (km/h) | 1800209 Va2 012 | 170273
Acceleration, 0-80 mph B9 KX Y
(0-87 km/M), s \
Weight, I (kg) 3100 (1406) | W00 (16331 390001769
Length, in (mm) 75 (4445) | 175 (4445 | 175 (1445)
‘Heigh, In (mm) 4611168) | 45 (1188) 36 (1168]
Width, in (mm) momen|  78(1081 | ~ 7
Groundcearncn, i (mm) R
Seating capacity r z :
HIC may Do moosfigumnd Wit & smdie
TED bdunt ooy T oo i i (maxh

Li-ion Motors has applied for—but has not
received—federal funding to help with vehicle
development and manufacture, according to a
company spokesman. Thus far, private inves-
tors have backed the company's R&D activi-
ties. And the $2.5 milllon X Prize winnings of-
fered a financial boost as well.

Testing for government certification has
proven to be another considerable challenge.
Initially siated for a mid-2011 launch, the Inizio
is currantly In the process of U.S. Department
of Transportation certification—"a time-con-
suming effort” that has caused a deiay in the
timeline, the spokesman said. Li-ion Motors
now expects to begin production by year-end.

Looking far into the future is nol necessarily
prudent for an autormaker that has yet to sell
its first car (though the company began accu-
mulating orders for both of its vehicles this
past January). A take-things-as-they-come
approach has been adopted at Li-ion.

“Ten years down the road? Geez. I'm look-
ing at 10 months down the road," Daigrepont
admitted, “The whole industry is moving at a
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really fast pace. We honestly don't have a lo!
of projections for the future; we're just kind of
reacting to the moment. We'd like to be a
shareholder in the marketplace, obviously.”

For now, the 11-year-old EV maker is singu-
larly focused on bringing its two existing cars
to market.

So, what does an electrified high-perfor-
mance vehicle cost these days? Pricing starts
at $139,000 for the basa R model and extends
to $249,000 for the top-ot-the-ling RTX model.
Inizio will be available to markets outside of
North Amaerica.

Production will be limited and based on de-
mand. "Obviously, we'ra not capable of manu-
factuning a thousand cars and have them sit
there," Daigrepont said, "We're planning to
sall them from our facility —not that we're not
looking to st up dealer networks. But we're
that small company just trying to start and
move forward.”

Calling motorgports country home. Li-ion
Motors is perfectly located to not just move
forward —but fast.
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