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Statement of Work
Test and Evaluation of Recreational Off-Highway Vehicles (ROVs)

Contract CPSC-D-11-0003 Task Order 0001
A. Task
1. Dynamic Occupant Protection Performance Tests — Autonomous Rollover

A. The contractor shall be able to perform autonomous quarter-turn rollovers of an
instrumented vehicle with an anthropomorphic test dummy (ATD) to validate the
procedures and results of the static roll simulation tests. &

B. The contractor shall conduct test operations on a dirt or asphalt surface. It is recognized
that damage to equipment is a possibility and therefore all steps necessary to minimize
damage must be exercised.

C. The data collection test events will consist of left and right turning J-turns executed to
produce 90 degree rollover events at or near the rollover threshold for each vehicle.
One Hybrid 11l 50" percentile male ATD shall be on board the vehicle for each event.
Instrument data will be recorded continuously beginning just prior to initiating the turn
and through completion of the rollover.

D. Video of each event will be recorded from the initiation of the turn through completion
of the rollover. Off board high speed video will be situated to observe the movement of
the crash dummy relative to fixed locations on the roll over protective structure (ROPS)
of the vehicle.

E. Arobotic steering controller may be used to control the steering rate and the steering
angle during each event turn.

F. The contractor shall design and assemble the remote control (RC) facilities required for
operation of vehicle steering, accelerator, and brake controls by an operator while that
operator is not located onboard the vehicle.

G. Features for safe operation must be included in the RC system. A panic switch to
release the accelerator and apply full brake pressure is recommended. An audible
device to indicate when the vehicle is running is also recommended. Other safety
features may be found to be necessary.

H. Parts of the vehicle may be removed to allow for installation of the RC components
except for seats, seat belts, ROPS, and occupant passive restraints. In general, the RC
components must not interfere physically or functionally with the driver or passenger
spaces so as to affect the objective of the tests.



At the completion of testing, the contractor shall restore the vehicle controls to the
original, fully functional condition.
The RC facilities shall be transferable to all of the vehicles planned for the test series.
The contractor shall provide all the equipment necessary for the autonomous vehicle
control and shall provide ali equipment necessary to make measurements of vehicle
motion during the tests.
Minimum Technical Requirements:

1) Record acceleration data in the longitudinal, lateral, and vertical directions at or
near the vehicle CG location.
Record roll angle and rates around the pitch, roll, and yaw axes.
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Record steering input angle.
On board high speed camera with front view of occupant at rollover.
On board high speed camera with plan view of occupant at rollover.
Off board high speed camera with front view of occupant at rollover.
Shock rated high speed cameras capable of replay up to 1000 frames per second
(fps) for documentation and analysis of the roll event.
8) Additional data parameters may be included by the contractor as deemed
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necessary or useful.

2. Dynamic Occupant Protection Performance Tests — Roll Simulation

A.

The contractor shall be able to perform dynamic vehicle roll simulations with a test
device that can reproduce the accelerations and roll rates experienced by a vehicle
during tripped and untripped lateral rollovers. The roll simulation test fixture shall be
tunable, precise, accurate, and able to produce repeatable input and output parameters
on multiple axes. The roll simulation tests shall use anthropomorphic test dummies
(ATDs) to evaluate the excursion of occupants from a test vehicle.
The contractor shall instrument the vehicle to record accelerations and roll rates in 3
axes. The Contractor shall also instrument a Hybrid 11l 50" percentile male ATD to
record accelerations in 3 axes in the head and chest.
The contractor shall use high speed photography to document the head/torso/limb
excursion of ATDs from the overturning vehicle. Multiple cameras on board and off
board the test vehicle shall capture the ATD kinematics from various angles.
Minimum Technical Requirements:
1} The roll simulation test fixture shall be able to provide controlled linear
accelerations between 0.5 to 2.5 g's that is within + 1% of the target value.
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2) The roll simulation test fixture shall be able to provide controlled roll rates of up
to 180 deg/sec that is within + 1% of the target value.

3) The roll simulation test fixture shall have indexable yaw attitude from 0 to 360
degrees, and shall be capable of a full 90 degree roll for occupant excursion
analysis.

4) Shock rated high speed cameras capable of replay up to 1000 frames per second
{fps) for documentation and analysis of the roll event.

Load Conditions

A. Curb weight plus driver and passenger load.

B. Each occupant load shall be a Hybrid 11l 95" percentile male anthropomorphic test
dummy (ATD) or equivalent (213 Ib). For dynamic tests, weight may be in forms other
than ATDs, to gain the best approximation to the specific load.

Deliverables

The contractor shall document the condition of the test vehicles and will note any damage
or anomalies that could affect test results.

The contractor shall reduce the data, plot significant events, analyze the data and prepare
reports on the outcomes for each vehicle.

The contractor shall provide the written report and data plots to CPSC within four weeks
after each phase of the test program is completed. Data shall be retained for future
processing.

The contractor shall plot the accelerations, roll rates, forces, and any other relevant
parameters for actual vehicle rollovers and roll simulation rollovers. The Contractor will
provide the analysis that validates the roll simulation rollovers.

The contractor shall provide high speed photography of the actual and simulated roll events
from various angles.

Vehicles to Be Evaluated

Yamaha Rhino (Task 1 and 2)
Polaris RZR (Task 2)

Arctic Cat Prowler (Task 2)
Polaris Ranger {Task 2)
Kawasaki Teryx (Task 2)
Honda Big Red (Task 2)



7. John Deere XUV (Task 2)
8. BRP Can-Am Commander 1000 (Task 2)

D. Schedule

The Contractor shall perform the dynamic occupant protection performance tests by November
30, 2011. The Contractor shall provide a final report of the test results and analysis within 30
days of the completion of the tests.

E. Shipping

The Contractor shall be responsible for shipping of vehicles to and from CPSC facility to test
facility and return.



