AC PROPULSION INC.

AC-100 ELECTRIC VEHICLE DRIVE SYSTEM

POWER ELECTRONICS UNIT P

Includes 100 kVA PWM inverter,
vattory charging circuitry, con-

trols, auxiliary 12 VOC power /£
supply, and interfaces for
control pedals and dash
mstruments.  Environ-
rmentally rugaged
forced air-cooled
design

INDUCTION MOTOR

High afficiency. 4-pole
forced air-cooled

KEY FEATURES

HIGH PERFORMANCE
* 120 shalt horsepower at 6,000 to 10,000 rpm
* 110 #-lb. torque at zero ta 5,000 rpm
* Up to 85 fi-Ib regenerative braking torque
170 Ib. total weight (motor and electronics)

HIGH RATE, INTEGRATED RECHARGE
Charge from any power source between 100 and
250 VAC
* Charge rate controllable from 200 W up to 20 kW
(with 240 VAC line)
Unity power factar, sine wave current draw
* Automatic mode switching (recharge mode
automatically activated when charge power
is connected

HIGH ENERGY EFFICIENCY
* Q3% (battery-to-shaft) at 40 hp. 8,500 rpm
* 90% (battery-to-shaft) at 10 hp, 8,500 rpm

COMPLETE SAFETY FEATURES
No exposed high voltage surfaces
All control wiring is grounded. 12 V, or less
Protection against overcurrent, overvoltage, and

overtemperature conditions

Battery is floating with respect ta vehicle chassis
Double-insulated motor
Interiocks to prevent “unsafe” conditions

ADVANCED CONTROL CIRCUITRY
Provides “glass smooth” torque under all torque
and speed conditions
Provides natural and transparent driving feel

LOW MAINTENANCE DESIGN
Electronics unit Is plug-out removable
Rugged induction motor requires no regular

maintenance
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THE AC-100 DRIVE SYSTEM

The AC-100 enables new levels of
performance for electric vehicles. Its fea-
tures include advanced state-of-the-art
design, high performances combined with
high energy efficiency, smooth control-
lability, regenerative braking, unity power
factor recharging, up to 100 A. of 13.8 VDC
power for vehicle accessories, and numer-
ous safety features.

The entire system weighs only 170
Ib., yet produces more than three times the
power of typical systems having the same
weight (see Fig. 1 for torque and power vs.
rpm). The combination of high power and
high efficiency (over wide ranges of torque
and rpm) allows the use of fixed-ratio
gearing in place of a conventional trans-
mission. This eliminates the losses, weight,
cost, and acceleration discontinuities
associated with transmission type drives. It
also eliminates the possibility of motor over-
speeding due to inadvertent down-shifting.
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Fig. 1 - Torque and Power versus Speed

The AC-100, combined with presently
available lead-acid batteries, allows except-
ional acceleration, gradability, and range
values to be obtained simultaneously for
both conversion and “ground up" type
vehicles (see Table 1).

Acceleration time to 60 mph: 7.8 sec
Range at 55 mph: 131 mi
Energy use at 60 mph: 130 Wh/mi
Gradability limit: 45 %
Recharge time for 50 miles

at 60 mph: < 30 min

Table 1 - Measured Performance Characlerislics
of a 1991 Honda CRX HF Powered by an AC-100,
and using Lead-Acid Batteries

As well as being a high-performance
drive system, the AC-100 is also a state-of-
the-art battery charger. With a recharge
capability up to 20 kW, the AC-100 elimi-
nates the need for external chargers,
typically weighing hundreds of pounds and
costing thousands of dollars. Recharge can
be obtained from virtually any 50 to 60 Hz
power source between 100 and 250 VAC,
while maintaining unity power factor. When
installed in a vehicle such as the Honda
CRX listed in Table 1, approximately 100
miles of driving range at 60 mph can be
gained with a one-hour charge.

The AC-100 incorporates all the user
interfaces. For example, brake lights are
turned on during regenerative braking,
back-up lights are turned on in reverse, a
complete set of buffered, low voltage,
ground-referenced signals are provided for
vehicle dashboard instruments, and, there
are various interlocks for operator safety.

Both the motor and electronics are
designed to be environmentally rugged and
easily maintained, and the controls are
smooth and precise under all driving
conditions.






