RXS500 Industrial Switching Locomotive

This AC Traction locomotive is an all-new patented design for heavy ;h‘rd switching or slow
branch line service. The RX500 will replace the EMD SW1000 to SW1560, GP9 or GE110 to
144 ton switchers. It is designed to be very simple and inexpensive to operate and maintain, with

high reliability and very long life.

The AC Traction system provides almost 100% more adhesion than the old style DC system, thus
allowing the locomotive to be considerably lighter while virtually eliminating wheel slip and wheel
slide. Both the traction alternator and traction motors are brushless, thus improving reliability

and reducing maintenance.

The engine is a modern design with low emissions and low fuel consumption. Because the traction
system is so efficient the engine is the equivalent of one about 50% larger on a DC locometive. Th.
engine does not leak oil; it is also designed to use antifreeze so it can be shut down in cold weather-

The suspension uses elastomeric springs which are designed to better follow the contour of virtuall
any quality rail while providing maximum adhesion and ride comfort. The springs have built in
damping to prevent unwanted oscillation.

Weight
144,000 Ibs standard
From 120,000 to 160,000 1bs

available
Dimensions
Length ............. 34" - 11"
Width ... 10’ - 47
Height ............. 13- 17

Maximum Tractive Effort @ 35%
Adhesion 50,400 Ibs

Continnous Tractive Effort
50,400 1bs

Top Speed
10 miles per hour with
standard gearing
Optional gearing available

Engine Cummins QSX15
Up to 600 horsepower
(500 standard)
Other engines available

Specifications

Traction Alternator
480 VAC, 3 phase, 4 pole,
1800 rpm, air cooled

Traction Drive
480 VAC variable
frequency drive, IGBT
based

Traction Motors
AC 3 phase induction motors
air eooled

Batteries
24 Voits DC
Belt driven charging
alternator

Fuel tank capacity ... 400 gallons

Braking System
Dynamic braking
Independent locomotive
air brakes
Automatic car air brakes

Air Compressor
Two cylinder reciprocating
air compressor

Equipment Included
Horn
Bell
Sanders
Speedometer
Headlights
Step lights
Windshield wipers
Cab heater
Parking brake
Fire extinguisher

Optional Equipment
Remote control
600 horsepower engine
Larger air compressor
Air conditioning
FRA compliance package



1) Cummins QSX15 engine rated at 600 horsepower, Tier 3 emissions.

2) High adbesion AC traction drive with microprocessor control and dynamic braking.
The wheelslip and wheelslide control contribute to adhesion capabilities in excess
of 35%.

a) Electronic speed control which can be set at any level from 0 to 10 miles per
hour. Separately adjustable for either direction.

b) Anti-Slosh control to minimize sloshing in partially filled ethanol cars.

c) Custom tuning for unique applications through the Adaptive Programming
feature.

3) Standby power of 480 vac from the traction alternator rated at 400kw.

4) Auxilliary outlets for 110 vac and 12 vdc.

5) Cattron radio remote control with Man Down protection and emergency call
system. Four status lights on each side.

6) PC based system for engine and drive remote diagnostics, event recording, operator
log-in, SCADA, and maintenance historian. The system includes forward and
reverse cameras, one wayside camera and one remote car-mounted camera. The
system 1s Ethernet connected with data and video transmitted via the internet.

7) MU (Multiple Unit) operation. Two or more locomotives can be connected and
controlled by 2 single operator in a master/slave configuration.

8) Two cylinder engine mounted air compressor of “no maintenance” desi gn. Turbo
pre-charged.

9) Cab air conditioning and heating.

10) Self feeding graphite wheel lubricators.

Designed exclusively for the industrial switching market, has up to 50,000 pounds of tractive effort and is the
tractive equivalent of the EMD SW1200 or the GE 144 ton.



RX500 Electrical/Electronic Description

AC Drives: The locomotive has two variable frequency (AC) drives that
convert 3-phase current from the diesel generator set to direct current (DC)
and re-invert this power to variable frequency with current and voltage
controlled for the proper operation of the AC induction traction motors.

©  Traction Control: The drives respond to a torque command from the
operator through a joystick. This command is modulated through a
control algorithm that senses the connected load and then determines
the appropriate amount of traction to be applied. This-control works in
both motoring and dynamic braking to maximize performance while
minimizing excessive wear and tear. The drive also senses wheel slip
or wheel slide and reduces power accordingly until traction is
regained, then gradually restores power to a sustainable level. This
sensing and modulation occurs every 10 milliseconds.

o Anti-Slosh Control: The drives can be funed to a specific application.
In Panda’s case. one of the tunable features would be to control
acceleration of the train to minimize sloshing of the ethanol in partially
filled tank cars. This feature is also helpful in spotting cars and taking
up slack in the couplers.

o Speed Control: Maximum speed can be electronically set to a level
that is appropriate for both operational efficiency and safety. The
speed can be set independently for forward and reverse directions.

o Custom Tuning: The drives have the capability of additional
functions through the Adaptive Programming feature. If Panda has
specific requirements not included in normal locomotive operations, it
may well be possible to incorporate unique features into the unit
through this advanced software capability.

Standby Power: 480 volt/3 phase/60 hertz standby power will be available
from the locomotive generator, That power, which is 400kW at any power
factor, will be taken from the generator through a two-position transfer switch,
which will be provided to protect personnel and equipment. Position A is for
normal operation as it allows the voltage to power the drives but prevent that
high voltage from being present at the wayside power receptacle. Position B
is for emergency operation as it will only allow the voltage to be available at
the wayside power receptacles bui not allow voltage to power the drives.
Position B will prevent the locomotive from being moved since the drives will
be disabled in the absence of voltage. This will protect valuable equipment
from being damaged.

Cattron Remote Control System: The Cattron Remote Control System to
be used on the locomotive will have two tiers of “man down™ protection. The
first tier is standard and it is activated by the position of the remote control
transmitter. The transmitter has a tilt switch in it and it must remain in an
upright position or it will start beeping to nolify the operator that it is not
properly positioned. If the operator falls and the transmitter remains






