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SYSTEM REQUIREMENTS DOCUMENT

FOR THE

M1A1 SA/M1A2 SEP V2 ABRAMS TANK VARIANT

INCLUDING THE
ASSAULT BREACHER VEHICLE 

AND 

JOINT ASSAULT BRIDGE
TANK ENGINEERING VARIANT KIT
 FOR THE
COMMON DRIVER TRAINER (CDT) SYSTEM
1.0  Scope
This System Requirements Document (SRD) describes the requirements for the M1A1 SA/M1A2 SEP V2 Abrams tank driver’s compartment hardware and software.  When the driver’s compartment is installed on a Common Driver Trainer (CDT) platform, the collective system becomes a Common Driver Trainer/Tank Variant (CDT/TV) that provides training for M1A1 SA and M1A2 SEP V2 Abrams tracked vehicle drivers.  It will provide initial entry training at the armor school as well as sustainment and advanced training at field sites.  The trainer will enable training in the critical driver tasks that can be repetitively trained in a simulator.  It will also allow training of driver tasks that are dangerous and/or infrequently trained in the "real world" (driving on ice, fording streams, driving under blackout conditions, driving down a steep embankment when coming off an improved road, etc.).
Appendix A contains the requirements for the Tank Engineering Variant (TEV) kit.  The kit includes Assault Breacher Vehicle and Joint Assault Bridge driver’s compartment hardware and software and vehicle commander’s station hardware and software.  When this kit is installed on a CDT/TV platform, the collective system becomes a Common Driver Trainer/Tank Engineering Variant (CDT/TEV) that provides training for Assault Breacher Vehicle (ABV) and Joint Assault Bridge (JAB) tracked vehicle drivers and vehicle commanders.  It will provide initial entry training at the engineer school.  The trainer will enable training in the critical driver and crew interaction tasks that can be repetitively trained in a simulator.  It will also allow training of driver and crew interaction tasks that are dangerous and/or infrequently trained in the "real world" (driving on ice, fording streams, driving under blackout conditions, driving down a steep embankment when coming off an improved road, deployment and recovery of assault bridges, operation of the Linear Detonation Charge System, plowing and breaching operations, etc.).
1.1  Background
The U.S. Army has identified a need for initial and sustainment driver training for the various tracked, wheeled and heavy equipment vehicles employed by the Army to accomplish its mission.  The training must incorporate a variety of terrains, driving conditions and tactical situations.
A CDT configuration has been developed that is composed of common training subsystem modules.  The common modules are the Instructor Operator Station (IOS), computational subsystem, visual/display subsystem, aural/communication subsystem, motion subsystem, After Action Review (AAR) subsystem and Scenario Generation System.  The CDT subsystems have documented hardware, software and electrical configurations and interfaces for simulated variant vehicle driver’s compartment installation.
The Instructor/Operator subsystem (IOS) provides specific overall CDT initialization, setup and control.  The IOS also allows the instructor to select training scenarios, monitor and manage scenario execution, modify training scenarios and manage student records.
The computational subsystem provides the computational capability of the CDT.  The computational subsystem is composed of various simulation computers which provide simulator control, calculation of variant vehicle operating characteristics (simulated vehicle dynamics and feedback in response to driver input), data interface, and student record keeping.
The visual/display subsystem of the CDT provides a computer generated representation of the synthetic environment to the driver.  The 45 degree vertical by 180 degree horizontal field of view can accommodate out the windshield viewing for various wheeled vehicles and both open and closed hatch modes of operation for armored vehicles.  The visual data base depicts various types of terrain including flat, hilly, mountainous, urban and desert terrain.  The visual data base also depicts various paved road configurations and types, off road obstacles and hazards and a variety of environmental conditions.
The aural/communications subsystem of the CDT provides the simulated vehicle sounds, environmental sounds (e.g., explosion), aural cues and communications matrix between driver trainee(s) and instructor necessary to support the training tasks and instruction.

The motion subsystem consists of a motion platform with 6 degrees of freedom (i.e., roll, pitch, yaw, heave, surge and sway) that simulates vehicle motion and forces (e.g., acceleration, deceleration) in response to driver trainee vehicle control and environmental inputs.
The AAR subsystem of the CDT provides the capability to record the training scenario and provide the instructor the capability to provide visual playback and analysis of driver trainee performance.
The vehicle variant subsystem includes the driver’s compartment module, an optional vehicle commander’s station and simulation software necessary to provide the configuration and vehicle dynamics of the variant vehicle being simulated.  The main components of the driver’s compartment module are the controls, instruments, switches, panels, seating and physical structure of the variant vehicle necessary to accomplish the required training tasks.  The main components of the vehicle commander’s station are an out the window visual display, an intra-vehicle communication system and a touchscreen display used to simulate the controls, instruments, switches and panels of the variant vehicle necessary to accomplish the required training tasks.  The simulation software provides the driver’s compartment control/switch interaction and simulator response for the controls, instruments, switches and panels necessary to accomplish the required training tasks.
2.0  Applicable Document
TM 9-2350-264-10-1



M1A1 Operator’s Manual

TM 9 2350-264-10-1 Change 2

M1A1 Operator’s Manual
TM 9-2350-388-10-1 Change 6
M1A2 SEP Operator’s Manual

TM 9-2350-264-24P-1 Change 3
M1A1 Tank Hull Parts Manual

TM 9-2350-388-24P-1 Change 3
M1A2 SEP Tank Hull Parts Manual
TM 5-2590-214-10



Mine Roller Kit

TM 9-2590-509-23P



Mine Clearing Blade

TM 11374A-OR/1-1



Joint Assault Bridge Operator’s Manual

TM 11374A-OR/1-2



Joint Assault Bridge Operator’s Manual

TM 10984A-OR/1



Assault Breacher Vehicle Operator’s Manual

TM 10984A-OR/2



Assault Breacher Vehicle Operator’s Manual

TM 10984A-OR/3



Front End Equipment Operator’s Manual

TM 10984A-OR/4



Lane Marker System Operator’s Manual

TM 10984A-OI/7




Linear Demolition Charge System

System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009
ACSL-SEP-03  Version: M1A2 SEP V2 v4.1 and v4.2
Interface Control Document  for the M1A2 SEP V2 Abrams Common Software Library (ACSL)

In the event of a conflict between the requirements of this document and those contained in the documents above, the requirements contained in this document take precedence.
3.0  Requirements

3.1  System Level Requirements
The CDT/TV shall consist of the CDT Common Modules and the reconfigurable Abrams specific module as specified herein.  The CDT common modules are the IOS, computational subsystem, visual/display subsystem, aural/communication subsystem, motion subsystem and AAR subsystem.  The CDT common modules have defined configurations, mechanical interfaces, electrical interfaces and software architecture/interfaces.  The reconfigurable Abrams specific module shall interface to the CDT by the defined interfaces for the CDT modules listed above and shall not degrade the performance of existing CDT variants.  The reconfigurable Abrams specific module shall be integrated with the CDT common modules for the CDT/TV configuration.  The CDT/TV specific modules shall consist of the simulated reconfigurable driver’s compartments, the instruments and controls for the driver and the software required to operate the driver’s compartment, and the software to provide the specific vehicle performance in response to driver inputs and interaction with the Common Modules.  

3.1.1  Common Module Requirements

3.1.1.1  Instructor Operator Station (IOS)
The IOS shall control the operation of the CDT/TV, select/modify training scenarios, monitor simulated vehicle status (e.g., instruments, switches, etc.) monitor driver trainee performance and manage student records in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.  

The IOS shall have pages tailored to the operation of the M1 tank as follows:


a.  The IOS shall display on the Gauges page a pictorial representation that actively shows the position or state of the following common controls in the reconfigurable Abrams specific module:



  1).  Steering, Throttle, and Transmission Control Assembly



  2).  Service Brake Pedal



  3).  Parking Brake Pedal and bracket


  4).  Parking Brake Release Handle


  5).  Hydraulic System Pressure Gauge


  6).  Crew Fire “T” Handle



  7).  Engine Fire “T” Handle



  8).  Battle Override Handle



  9).  Drain Valve Handle


10).  Turret Traverse Lock

b.  When configured for M1A1 SA operation, the IOS Gauges page shall display a graphical representation of the Driver’s Master Panel, Driver’s Instrument Panel  and the Driver’s Alert Indicator Panel that actively shows the gauges and their values and the state of all the switches (including 2nd SHOT switch & guard) and indicator lights (except for the indicator lights listed in paragraph 3.2.2.1.2.2).


c.  When configured for M1A2 SEP V2 operation, the IOS Gauges page shall display a graphical representation of the driver’s Improved Driver's Integrated Display (iDID) that actively shows the information presented on the iDID display and the status of the iDID pushbutton switches (including 4-way pushbutton switch) and the 2nd SHOT switch and guard.

d.  The IOS shall display on the Malfunctions page the status of CDT/TV malfunctions.  When executing pre-programmed scenarios, the instructor shall only be able to view the status (whether the malfunction is executed or not) of the malfunction programmed into the scenario.  When executing free play scenarios, the instructor shall be able to initiate and clear malfunctions using the Malfunctions page.


e.  The IOS shall display on the Scoring page a list of scoring deduction events along with a time tag for when the scoring deduction occurred.  When executing pre-programmed scenarios, the scoring deduction(s) shall be used to compute the trainee’s final score, produce the student scorecard and retain the data in the student record.  When executing free play scenarios, the scoring deduction events shall be used for after action review by the instructor only with no scoring data retained.


f.  The IOS shall have the capability to select main gun, M2 .50 cal machine gun, M240 7.62mm machine gun or smoke grenade.  When selected, the instructor shall then have the capability of controlling the direction of weapon fire and firing the weapon.  Firing the weapon shall trigger the appropriate aural cue and visual effect (if applicable). 

3.1.1.2  Computational Subsystem
The Computational Subsystem shall process all CDT/TV software in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.  Computational spare for the CDT/TV system shall be defined as each computer shall have a minimum of 10% spare processing capacity, with a total average across all computers of a minimum of 50% under worst case conditions.

3.1.1.3  Visual/display Subsystem
The Visual subsystem shall produce visual imagery for the CDT/TV in accordance with the image generation requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

The visual database(s) used to produce the imagery for the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

The display system used to display the visual imagery for the CDT/TV shall be in accordance with the display system requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.
3.1.1.4  Aural/Communication Subsystem
The aural/communications system used in the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.
3.1.1.5  Motion Subsystem
The motion system for the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.  The motion system for the CDT/TV cabs shall be modified to allow instructor support and aid to the student ingress and egress using the AUTOFLUG seat system.

3.1.1.6  After Action Review
The After Action Review system for the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.
3.1.1.7  Scenario Generation System
The Scenario Generation System for the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009
3.1.2  Operational Requirements

The CDT/TV requirements for physical space, power requirements, safety limitations/considerations, system start times, setup times and reconfiguration times shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.
3.2  Variant Requirements
The CDT/TV shall include a reconfigurable driver’s compartment and simulation software that provides the physical configuration, controls, instruments, vehicle operation and vehicle dynamics of the M1A1 SA and the M1A2 SEP V2 version of the Abrams tank.  The main components of the driver’s compartment are the controls, instruments, switches, panels, seating and physical structure of the M1 Abrams Tank version necessary to accomplish the required training tasks.  When configured as a M1A1 SA tank driver’s compartment, the simulation software shall provide the driver’s compartment control and switch interaction and simulator response for the controls, instruments, switches and panels necessary to accomplish the required training tasks.  When configured as a M1A2 SEP V2 tank driver’s compartment, the simulation software shall use the ACSL software to provide the driver’s compartment control and switch interaction for all switches, controls and indicators supported by the ACSL. The training system shall provide IOS controls or trainer initializations that allow the trainer to utilize both ACSL versions v4.1 and v4.2 based on the user’s training requirements. The simulation software shall provide all non-ACSL supported driver’s compartment control and switch interaction and simulator response for the controls, instruments, switches and panels necessary to accomplish the required training tasks.  The simulation software shall also provide realistic vehicle dynamic responses to driver control inputs and simulated training environment interactions.  The M1 Abrams tank driver’s compartment shall provide the status of hardware and software to the CDT system through the defined interfaces during CDT daily readiness tests.  During initialization, the system shall check the installed configuration and provide an indication to the instructor/operator the specific M1 Abrams configuration installed (M1A1 SA or M1A2 SEP V2) and provide an error message if there are any reconfigurable component mismatches or components not installed.

3.2.1  Variant Training Requirements

The CDT/TV shall train the driver training tasks listed in the following paragraphs to be performed by the student, the performance to be assessed by the system and monitored by the instructor.  The training tasks generally reflect the numerous and varied skills that comprise the task of driving an Ml Abrams Tank (either the M1A1 SA, M1A2 SEP V2 or both).

TV Training Tasks:
a. Enter driver's compartment

b. Check turret lock

c. Power up the hull system

d. Adjust driver’s seat

e. Adjust driver’s periscopes

f. Adjust steering/throttle control

g. Operate engine compartment fire extinguisher -auto 

h. Operate engine compartment fire extinguisher -manual 

i. Operate driver compartment fire extinguisher -manual 

j. Transfer Fuel

k. Start engine (normal)

l. Start engine (after aborted start)

m. Check warning and caution lights

n. Check hydraulics

o. Operate bilge pump

p. Operate gas particulate system 

q. Check master warning light (M1A1 SA only)

r. Check master caution light (M1A1 SA only)

s. Operate Driver’s Instrument Panel (M1A1 SA only)

t. Operate the iDID (M1A2 SEP V2 only).

u. Operate driving control

v. Operate transmission

w. Operate steering

x. Operate brakes

y. Operate outside lights

z. Slow/fast forward driving

aa. Reverse driving

ab. Neutral steering

ac. Pivot steer

ad. Motor pool parking

ae. Decelerate smoothly to a halt

af. Navigate through training environment using instrumentation (M1A2 SEP V2 only)

ag. Install the Driver’s Vision Enhancement (DVE) night vision device

ah. Operate all DVE functions on tank power

ai. Remove the DVE night vision device

aj. Shut down engine/vehicle

ak. Power down the hull system

al. Secure the station

am. Adjust the driver's seat (adjust for ingress/egress or operation)
an. Operate intercom/communications system

ao. Familiarity with location of all fire detection sensors

ap. Operate the vehicle in extreme cold

aq. Respond to malfunctions

ar. Check hatch status

as. Connect Chemical, Biological, Radiological, Nuclear (CBRN) M25 protective mask, verify air flow, and don the mask.

at. Vehicle starting

au. Vehicle shutdown

av. Drive on narrow roads

aw. Drive on urban roads

ax. Drive on highway

ay. Drive in towns

az. Overhead obstacles

ba. Drive in a convoy

bb. Fording

bc. Drive in mountains

bd. Drive on slopes under 22 degrees

be. Drive on steep hills

bf. Drive on plains terrain

bg. Drive in rolling hills

bh. Drive on forest trails

bi. Tactical road march

bj. Drive over logs

bk. Drive over ditches (maximum 108 inch width)
bl. Drive on inclines under 31 degrees

bm. Drive over walls (maximum 42 inch height)
bn. Drive onto railroad car

bo. Cross Bridges

bp. Crossing assault bridge
bq. Loading tank on Heavy Equipment Transport System (HETS) trailer.
br. Traveling

bs. Traveling overwatch

bt. Action right

bu. Action left

bv. Turn glacis toward greatest threat

bw. Minimize exposure time

bx. Coil formation
by. Herringbone formation
bz. Vee formation
ca. Wedge formation
cb. Line formation
cc. Minefield crossing

cd. Perform missile evasive maneuvers

ce. Bounding (alternate)

cf. Bounding (successive)

cg. Maintain steady firing platform

ch. Occupy hull down

ci. Enter firing position

cj. Exit firing position

ck. Occupy hull down at high speed

cl. Occupy turret down at high speed

cm. High speed firing platform

cn. Extreme cant platform
3.2.2  Specific Reconfigurable M1 Abrams Module Requirements

3.2.2.1  Simulated Driver Compartment

The CDT/TV driver’s compartment shall be reconfigurable between either the M1A1 SA or the M1A2 SEP V2 configuration of the M1 tank.  The driver’s compartment shall be composed of common components listed in paragraph 3.2.2.1.1 and specific components listed in paragraphs 3.2.2.1.2 and 3.2.2.1.3 depending on the configuration selected.  The specific components shall be, to the maximum extent possible, easily installed and removed to configure the driver’s compartment properly for the specific tank configuration.  The specific hardware configuration along with the specific simulation software shall define the driver’s compartment as either an M1A1 SA or the M1A2 SEP V2 Abrams.  The specific driver’s compartment configuration shall simulate the physical and functional characteristics of either the M1A1 SA or the M1A2 SEP V2 Abrams tank with sufficient fidelity to adequately train the students in the training tasks listed in paragraph 3.2.1.  Storage of unused specific alternate configuration components shall be provided with the M1 Abrams tank driver’s compartment.  The specific driver’s compartment configuration shall replicate all instruments, indicators, gauges, controls, lights, circuit breakers, switches, displays, driver’s hatch, and the components listed in paragraph 3.2.2.1.1, 3.2.2.1.2, and 3.2.2.1.3 required to support the training tasks defined in paragraph 3.2.1.  All instruments, indicators, gauges, controls, lights, circuit breakers, switches, displays, driver’s hatch, and components of the driver’s compartment that are non-tactile (i.e., viewed but not touched) and not used for training shall be dimensionally accurate to within +/- 20%.  All non-tactile instruments, indicators, gauges, controls, lights, circuit breakers, switches, displays, driver’s hatch, and components of the driver’s compartment used for training shall be dimensionally accurate to within +/- 15%.  All tactile instruments, indicators, gauges, controls, lights, circuit breakers, switches, displays, driver’s hatch, and components of the driver’s compartment used for training shall be dimensionally accurate within a tolerance of +/- 0.25 inches.
The location within the driver’s compartment of tactile and non-tactile components that are used for training shall be accurate within 2.0 inch and maintain the relation between adjacent components within .25 inches.  Non-tactile components that are not used for training shall be located within 3.0 inches of their actual position.  All measurements shall be made from a single reference point.  

The CDT/TV driver’s compartment shall include mounting locations with all necessary hardware and electrical interfaces with all necessary cabling to support installation and use of the CDT/TEV kit specified in Appendix A.  
Items normally present in the driver compartment of the vehicle but not critical for training the required driver tasks shall be presented in mock-up form with the same size, shape and location as the M1A2 components.  Detachable devices (i.e. DVE night vision device) on the vehicles used to drive the tank shall also be simulated.  The driver’s seat and headrest shall be replicated to include all adjustments and range of motion available in the actual vehicle.  The vehicle body, periscopes and, if appropriate, external frame assemblies shall be functionally replicated to provide appropriate visual and human factor obstructions.  The driver’s compartment shall include a fresh air circulation and exchange system with sufficient airflow to maintain the internal temperature within +5 degrees F of the temperature outside the driver’s compartment.  The simulated driver compartments shall be equipped with the decals and instructional plates visible in the driver's compartment of the vehicle with limitations of placing labels per M1A2. The simulated driver compartments shall be equipped with rear ingress/egress with a simulated turret traverse lock.
The CDT/TV cab shall be designed such that reconfiguration by instructor/operator personnel between M1A1 SA configuration and the M1A2 SEP V2 configuration or vice versa can be accomplished in less than 30 minutes, with a desired objective time of 15 minutes. 

3.2.2.1.1  Driver’s Compartment Subsystem Common Components
The driver’s compartment subsystem shall simulate the following common components of the driver's compartment for the M1A1 SA and the M1A2 SEP V2 Abrams tanks: 

a. Hatch Assembly

b. Hatch Control Assembly

c. Center periscope with quick release handles

d. Two side periscopes

e. Steering, Throttle, and Transmission Control Assembly

f. Service Brake Pedal

g. Parking Brake Pedal and bracket

h. Parking Brake Release Handle

i. Periscope Washer Pump 
j. Driver’s seat
k. Driver's Head Rest

l. Hydraulic System Pressure Gauge

m. Intercommunication Control Set

n. Driver's Dome Light

o. Crew Fire Handle

p. Engine Fire Handle

q. Battle Override and Drain Valve Handles

r. Personnel Heater Diffuser Assembly

s. Personnel Heater Air Circulation Ventilator and Hose

t. Halon Tank

u. DVE Night Vision Device
v. Rear View Sensor System (RVSS)

w. Gas Particulate Filter (NBC System)

x. NBC System Hose & WYE Quick Disconnect

y. Turret Traverse Lock
z. Combat Vehicle Crew (CVC) Helmet
The Driver’s Compartment Common Components shall have the following capabilities and characteristics:

3.2.2.1.1.1  Hatch Assembly
The driver's hatch assembly shall physically and functionally replicate (location, dimensions and movement) the driver’s compartment hatch of the M1 tank.  The hatch shall provide both open and closed hatch training.  The hatch shall allow proper mounting, adjustment, and maintenance of the three periscopes.  The center periscope shall employ the quick disconnect mounting for installation of the DVE device.  The hatch shall be opened and closed by the hatch control assembly.  A latch mechanism shall be provided to lock the hatch in the fully open position.  The hatch shall be safety interlocked to the motion subsystem to allow motion only when the hatch is in a locked position (either fully closed and locked or fully open and locked).

3.2.2.1.1.2  Hatch Control Assembly
The hatch control assembly shall physically and functionally replicate (location, dimensions and operation) the driver’s compartment hatch control assembly in the M1 tank to allow opening and closing of the hatch assembly.  The hatch-lifting handle with detent release button, and hatch crank handle with palm lever detent shall be provided.  The crank shall not rotate when the hatch-lifting handle is in the lowered position. 

3.2.2.1.1.3  Center Periscope with Quick Release Handles
The center periscope shall be located in the same position and provide the same instantaneous (center, fixed head position) field of view as that provided by the center periscope in the M1 tank.  The total field of view (with head motion) shall be 148 degrees (+/- 10%) horizontal and 49 degrees (+/- 10%) vertical.  The mirror of the periscope (inside the compartment) shall be adjustable as in the operational unit. The center periscope shall be attached to the hatch via a quick release mount that replicates the quick release mount on the M1 tank hatch.
3.2.2.1.1.4  Side Periscopes
The two side periscopes shall be located in the same position and provide the same instantaneous (center, fixed head position) field of view as that provided by the side periscopes in the M1 tank.  The total field of view (with head motion) shall be 130 degrees (+/- 10%) horizontal and 49 degrees (+/- 10%) vertical.  The mirror of the periscope (inside the compartment) shall be adjustable as in the operational unit.  The side periscopes shall be permanently mounted as in the M1 tank and only removable for maintenance.

3.2.2.1.1.5  Steering, Throttle, and Transmission Control Assembly
The Steering, Throttle, and Transmission Control Assembly from the M1 tank shall be physically and functionally replicated in the M1 driver’s compartment.  The steering and throttle control shall have the same dimensions, controls, range of motion, and adjustments as the operational equipment.  The simulation shall represent the appropriate force feel cues and deflection required for braking, stopping and turning the vehicle.  During turns, the steering angle shall alter the transfer of engine power to deliver greater force to the track on the outside of the turn.  The turns shall be represented by additional power being applied to the outside track during these turns.

The steering control mechanical deadband shall be 4 degrees (+/- 2 degrees) located within +/- 7 degrees of true center.  Breakaway force of the steering mechanism shall be 16 lbs (+/- 2.5 lbs) applied 7.5 inches for the centerline of the steering assembly.  Ending force shall be 37.5 lbs (+/- 4 lbs) applied 7.5 inches from the steering assembly pivot axis.  Specified breakaway and ending forces shall apply to deflection in either direction.

The throttle control shall have a deadband of 0 degrees.  Maximum deflection shall be 62 degrees (+/- 6 degrees).  Breakaway torque of the throttle control shall be 4 in-lbs (+/- 2 in-lbs).  Ending torque shall be 10 in-lbs (+/- 5 in-lbs).

The transmission control assembly of the M1 tank shall be physically and functionally replicated in the CDT M1 driver’s compartment.  The transmission control shall have the same dimensions, controls, range of motion, and adjustments as the operational equipment.  The transmission control shall provide 5 gear selections: N (Neutral); PVT (Pivot); R (Reverse); D (Drive); and L (Low).  Transmission control selection shall modify the engine output and vehicle dynamics the same as it would in the actual vehicle.  The two intercom press to talk buttons located on either side of the transmission control shall enable the student to talk over the communication subsystem, without removing his hands from the steering/throttle control, using the same functionality of the M1 tank..

3.2.2.1.1.6  Service Brake
The service brake pedal assembly shall replicate physically (location, dimensions and movement) and functionally the service brake pedal in the M1 tank.  The amount of deflection on the brake pedal shall directly correlate to the additional resistance applied to the rotation of the vehicle tracks.  Maximum deflection of the service brake pedal shall be 15 degrees (+/- 2 degrees).  Breakaway force shall be 12.5 (+/- lbs) and the ending force shall be 54 lbs (+/- 8 lbs), both measured 10 inches from the pivot point.
3.2.2.1.1.7  Parking Brake Pedal and Bracket
The parking brake pedal assembly shall replicate physically and functionally the service brake pedal in the M1 tank.  Pressing the parking brake pedal when it is not already engaged and the parking brake release handle is not pulled shall activate the parking brake aural cue and inhibit rotation of the tracks.  The parking brake shall be functional at all times.  Maximum deflection of the parking brake pedal shall be 9 degrees (+/- 2 degrees).  Ending force shall be 51 lbs (+/- 7.5 lbs) measured on the pedal 7.25 inches from the parking brake pivot point.  The parking brake shall be functional at all times and will not incur a software induced malfunction.
3.2.2.1.1.8  Parking Brake Release Handle
The parking brake release handle shall replicate physically and functionally the parking brake release handle in the M1 tank.  Pulling the release handle shall disengage the parking brake, allowing the tracks to rotate and activating the parking brake release handle aural cue.  Parking brake release handle shall be functional at all times.  The force required to disengage the parking brake shall be 53 lbs (+/- 8 lbs).  Total travel of the parking brake release handle shall be 5.75 in (+/- 0.8 in).  The parking brake shall disengage at 5.5 in (+/- 0.8 in).
3.2.2.1.1.9  Periscope Washer Pump 
The periscope washer foot pump shall be replicated only in size and position as a space constraint.  The periscope washer foot pump shall not be functional.

3.2.2.1.2.10  Driver’s Seat
The CDT/TV driver’s compartment shall provide mounting points and hardware to accept installation of either the M1A2 SEP V2 driver’s seat or the Autoflug driver’s seat.  When installed, the M1A2 SEP V2 driver’s Seat shall replicate the physical and functional characteristics of the Driver’s seat in the M1A2 SEP V2 tank with the exception of the handle and arm on the left side of the seat.  The shorter handle and arm from the M1A2 SEP V2 shall be installed.  When the M1A2 SEP V2 driver’s seat is installed, all adjustments and range of motion of the M1A2 SEP V2 driver’s seat shall be provided.  When the Autoflug seat is installed, all adjustments and range of motion of the Autoflug seat shall be provided.

3.2.2.1.1.11  Driver’s Headrest
The Driver’s Headrest shall replicate the physical and functional characteristics of the Driver’s Headrest in the M1A2 SEP V2 tank.  All adjustments and range of motion of the M1 driver’s headrest shall be provided.

3.2.2.1.1.12  Hydraulic System Pressure Gauge
The Hydraulic System Pressure Gauge shall replicate the hydraulic system pressure gauge in the M1 tank.  The gauge shall be functional at all times.  Normal operation shall indicate a pressure that varies between 1200 and 1800 pounds per square inch (psi) during normal operation.  If either the loss of brakes malfunction or the loss of engine power malfunction is activated, the pressure shall register less than 1000 PSI.

3.2.2.1.1.13  Intercommunication Control Set
The Intercommunication Control Set shall replicate the physical and functional characteristics of the Intercommunication Control Set C-12357/VRC.  The volume, live and VOX controls shall be active.

3.2.2.1.1.14  Drivers Dome Light
The Driver’s Dome Light shall replicate the physical and functional characteristics of the M1 Driver’s Dome Light.  The location in the M1A2 SEP V2 is over the driver’s left shoulder.

3.2.2.1.1.15  Crew Fire Handle
The Crew Fire Handle shall be replicated physically and functionally.  Pulling the Crew Fire Handle shall simulate the activation of the crew fire extinguisher manual mode.  Pulling the Crew Fire Handle shall simulate the activation of the crew fire extinguisher shot aural cue.  The Crew Fire Extinguisher handle shall be active only once per training scenario.

3.2.2.1.1.16  Engine Fire Handle
The Engine Fire Handle shall be replicated physically and functionally.  Pulling the Engine Fire Handle shall simulate the activation of the engine fire extinguisher manual mode.  The engine fire extinguisher handle shall be functional only once unless the instructor cancels the engine fire malfunction.  Canceling of the engine fire malfunction shall simulate the “recharging” of the engine fire extinguisher and allow the engine fire extinguisher handle to be functional in the simulation one more time.

3.2.2.1.1.17  Battle Override and Drain Valve Handles
The battle override and drain valve levers shall be replicated both physically and functionally in the driver’s compartment.  The drain valve lever operates the drain valve for the crew compartment.  The battle override lever provides manual throttle control in combat emergency when normal electrical control is lost.

3.2.2.1.1.18  Personnel Heater Diffuser and Air Direction Controls
The personal heater diffuser and air direction controls on the left side of the driver’s compartment shall be replicated for size and location for space constraints but shall be non-functional.

3.2.2.1.1.19  Personal Heater Duct and Associated Components
The personal heater duct, air feed hose, louver mount and baffle control shall be replicated physically and functionally on the left side of the driver’s compartment below the iDID.  

3.2.2.1.1.20  Halon Tank
The Halon tank and discharge valve on the right side of the driver’s compartment shall be a graphical representation of the same size and colors that depicts the location in the driver’s compartment.
3.2.2.1.1.21  DVE Night Vision Device
The DVE shall be mounted in a fixture that is interchangeable with the center hatch periscope and utilizes the quick release mounting.  The DVE support shall replicate the size, shape and adjustability of the operational system.  A power and signal connector shall be provided on the right driver’s compartment wall.  The DVE shall replicate the image (field of view and image characteristics) of an M1 tank DVE.  The gain, level, brightness and white hot/black hot controls shall be operational and modify the displayed image as in the operational system.  The M1A1 SA driver’s compartment shall provide an area between the back driver’s compartment wall and the mocked-up gas particulate filter for storage instead of storage in the loader’s area of the turret.  (Note: Artificial shortening of the gas particulate filter assembly is acceptable to accommodate storage)  DVE storage in the M1A2 SEP V2 is a shelf to the right of the driver’s seat.
3.2.2.1.1.22  Rear View Sensor System (RVSS)
The RVSS display, mounting bracket and control box shall be mounted in the driver’s compartment replicating the installation in M1 tank.  The RVSS display, bracket and control box shall replicate the size, shape and functionality of the operational system components.  Power and/or signal connectors shall be provided to connect to the display unit and the control box.  The RVSS display shall replicate the display image of an M1 tank (i.e., field of view, camera location and display information/overlays).  The RVSS shall utilize the CDT image generation system to provide a real time, simulated infrared, computer generated image of the training data base(s).  All controls on the display unit and control box shall replicate the functions on the operational units except for the “Reset/Config” button.  Reset/Config button shall be non-functional (i.e., system always in Abrams configuration and not resettable)
3.2.2.1.1.23  Gas Particulate Filter (NBC System)
The gas particulate filter, part of the NBC filter assembly, located in the left rear of the driver’s compartment shall be a graphical representation of the same size and colors that depicts the location in the driver’s compartment. 

3.2.2.1.1.24  NBC System Hose and WYE Quick Disconnect
The NBC hose with WYE connector quick disconnect (including the assembly holder) shall be replicated on the left side of the driver’s seat.  The hose shall supply an adequate supply of air to support operations using the NBC mask when proper NBC switch settings are activated.

3.2.2.1.1.25  Turret Traverse Lock
The turret lock shall replicate the M1 turret lock.  The turret lock shall be located outside the driver’s compartment above the rear hatch.  Start of training scenarios shall be inhibited unless the turret lock is in the locked position.
3.2.2.1.1.26  Combat Vehicle Crew (CVC) Helmet
The tank driver’s compartment shall include a (1) CVC helmet (P/N-A3206101-3, NSN-5965-01-397-7544) with communications system plug hook-up.  Head size of the CVC shall be large. 

3.2.2.1.2  M1A1 SA Specific Driver’s Compartment Components
The M1A1 SA Driver’s Compartment Configuration shall have the following components in addition of the common components of paragraph 3.2.2.1.1:
a. Driver's Master Panel

b. Driver's Instrument Panel

c. Driver's Alert Indicator Panel

3.2.2.1.2.1  Driver’s Master Panel
The Driver’s Master Panel shall replicate physically and functionally the Driver’s Master Panel in the M1A1 SA tank.  All switches and indicators shall operate in accordance with TM 9-2350-264-10-1 (including Change 2) operator’s manual.

3.2.2.1.2.2  Driver’s Instrument Panel
The Driver’s Instrument Panel shall replicate physically and functionally the Driver’s Instrument Panel in the M1A1 SA tank.  All switches, gauges and indicators, alarms and alerts shall operate in accordance with TM 9-2350-264-10-1 (including Change 2) operator’s manual with the exception of the following:

a. TRANSMISSION DAMAGED-INSPECT light - Illuminates red only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

b. LOW BAT CHARGE light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

c. CABLE DISCONNECTED light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

d. CIRCUIT BREAKER OPEN light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

e. G/T DRIVE INHIBIT FAULT light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

f. ENGINE OIL CLOGGED FILTER light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

g. TRANSMISSION OIL CLOGGED FILTER light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

h. PRIMARY FUEL CLOGGED FILTER light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

i. AIR CLEANER CLOGGED FILTER light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

j. REAR FUEL PUMP-R INOPERATIVE light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

k. REAR FUEL PUMP-L INOPERATIVE light - Illuminates yellow only when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

3.2.2.1.2.3  Driver’s Alert Indicator Panel
The Driver’s Alert Indicator Panel shall replicate physically and functionally the Driver’s Alert Indicator Panel in the M1A1 SA tank.  All switches and indicators shall operate in accordance with TM 9-2350-264-10-1 (including Change 2) operator’s manual with the exception of the G/T DRIVE ACTIVE HATCH OPEN light which shall only illuminate red when the Panel Light Test pushbutton on the Driver’s Master Panel is pressed.

3.2.2.1.3  M1A2 SEP V2 Specific Driver’s Compartment Components
The M1A2 SEP V2 Driver’s Compartment configuration shall contain the Improved Driver’s Integrated Display (iDID) in addition to the common components of paragraph 3.2.2.1.1.  The iDID  is a component in the M1A2 SEP V2 tank that provides the driver with tank operation and driving information through a programmable display and allows the driver to select menus and specific functions though a set of push buttons.  The iDID shall be replicated in a housing on the left side of the driver’s compartment.  The housing shall replicate the overall dimensions and position of the operational system housing.  The iDID is composed of two separate panels with pushbuttons, a display and a guarded switch.  The dimensions of the panels and the size and spacing of all of the components on the panels shall replicate the iDID in the M1A2 SEP V2 tank.  The action and tactile feel of the pushbuttons shall be replicated.  The display resolution and color shall be replicated.  The guarded switch size and action shall be replicated.  The pushbuttons, switch, display and menus of the iDID shall operate in accordance with TM 9-2350-388-10-1 change 6 and TM 9-2350-388-10-2 change 6 Appendix L with the exception of the APU, NATO UTL Power, APU Emergency and AC menus which shall be non-functional.

3.2.2.1.4  Additional Driver’s Compartment Components
In addition, the following components not found in the M1 tank but required to provide adequate training and safety shall be provided:

3.2.2.1.4.1  Emergency lighting

The CDT/TV driver’s compartment shall have an emergency, battery operated light that provides sufficient lighting for rapid and safe exit during emergency conditions.

3.2.2.1.4.2  Fresh Air Circulation Exchange
The driver’s compartment shall have constant, fresh, forced air circulation to minimize driver stress.

3.2.2.1.4.3  Fire Detection/Warning System

A smoke detector shall be located inside the driver’s compartment.  The smoke detector shall interface with the CDT smoke and fire detection system to initiate proper simulator action if smoke or fire is detected.  The driver’s compartment shall have an audio and visual alarm (prominently visible to the driver) that interfaces with the CDT smoke and fire detection system to alert the driver to an emergency condition.
3.2.2.1.4.4  Emergency Stop and Shutdown

There shall be an emergency shutdown switch in the driver’s compartment that is easily accessible by the driver.  The emergency shutdown switch shall interface with the CDT emergency shutdown system.
3.2.2.1.4.5  Hatch Interlock
There shall be a tank driver’s compartment hatch interlock.  The hatch interlock shall inhibit any motion system response to simulation control inputs and settle the motion system to the fully lowered position in a controlled manner when either the fully open or fully closed hatch locks are disengaged.

3.2.2.1.5  Optional Tank Equipment
The CDT/TV shall provide for the tank to be optionally configured with a Mine Clearing Blade or a Mine Roller Kit.  

When the blade is being simulated, the tank driver shall have the capability to raise or lower the mine clearing blade from within the driver’s compartment utilizing the Mine Clearing Controls and Indicators Box (MCCIB).  The MCCIB shall be located in the proper location in the M1A1 SA and the M1A2 SEP V2 driver’s compartment configuration.  The top of the blade support frame that is visible above the front hull in the driver’s field of view shall be visible in the CDT/TV and shall react visually to the use of the raise and lower switches on the Mine Clearing Controls and Indicators box from maximum height to fully lowered.  The Mine Clearing Blade and its’ visible support frames shall react appropriately (dynamically and visually) when a simulated mine is set off by the blade.  The vehicle dynamics shall react appropriately to the additional weight and the resistance to driving and steering according to whether the blade is in the raised or lowered position.  When the mine clearing blade is raised or lowered by actuation of the MCCIB, the proper aural cue shall be provided.  When mine clearing blade is digging into the ground, the proper aural cue shall be presented to the driver’s compartment.

When the roller is being simulated, the tank driver shall have the capability to disconnect the mine roller kit from within the driver’s compartment using the Mine Roller Control Box (MRCB).  The MRCB shall be located in the proper location in the M1A1 SA and the M1A2 SEP V2 driver’s compartment configuration.  The top of the roller support frame that is visible above the front hull in the driver’s field of view shall be visible in the CDT/TV and shall react visually to the use of the MRCB.  The Mine Roller and its’ visible support frames shall react appropriately (dynamically and visually) when a simulated mine is set off by the roller.  The vehicle dynamics shall react appropriately to the additional weight and the resistance to driving and steering when the roller is connected.  When the mine roller is disconnected by actuation of the MRCB, the proper aural cue shall be provided.  When the roller is rolling on the ground, the proper aural cue shall be presented to the driver’s compartment.  

3.2.2.2  Vehicle Simulation
3.2.2.2.1  Vehicle Dynamics Performance
The CDT/TV shall simulate the M1 Abrams tank vehicle dynamics to the level of detail required to support the training tasks in paragraph 3.2.1.  Vehicle dynamics shall include steering feel, steering response, acceleration, deceleration, braking and suspension response.  The vehicle dynamics simulation shall provide models of the power train (e.g., engine, transmission, etc.), suspension (e.g., springing, damping, range of travel, etc.), and the rigid hull of the M1A1 tank.  The parameters for these models shall be evaluated at 60 Hz to assure smooth and accurate simulation.  Terrain topography and surface characteristics shall be determined and combined with control inputs from the driver compartment to provide inputs to the models of the engine, transmission, steering, brakes, suspension, and hull.  The vehicle dynamics simulation results shall drive the visual displays, motion cues, aural cues, and instrumentation in the driver compartment.

The vehicle dynamics of the CDT/TV shall meet the performance requirements for the critical maneuvers within +/- 10%.  The critical maneuvers and the performance requirements are defined in the following tables.


a.  The definitions for the critical maneuvers for vehicle dynamics are as follows:
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NOTE:


1.  The slope of the hill depends on the terrain type (see b. below)


2.  The steering angle is not constant with time.  It has been chosen to match the test driver input steering angle.

b.  The vehicle dynamics performance for the critical maneuvers are as follows:
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NOTE:


1.  Braking distance on this surface is from maximum vehicle speed attainable on this surface.


c.  The vehicle dynamics performance for critical maneuvers in various desert sand types are as follows:
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3.2.2.2.1.1  Engine Model
The following operational parameters of the engine shall be simulated: 

1.
Engine torque - The engine output torque shall be derived as a function of engine speed, load due to terrain topography and tractability, and throttle angle.

2.
Engine speed - The rotational speed of the engine shall be determined as a function of throttle position, load torque, and engine/transmission inertia.  The RPM gauge and the ENGINE OVERSPEED indicator in the driver’s compartment and the engine speed aural cue shall be driven by this output.

3.
Fuel consumption - The fuel consumption shall be determined as a function of throttle position.  The fuel level in the rear fuel tank shall be determined by subtracting the fuel used from the amount of fuel remaining in the tank.  The fuel gauge in the driver compartment shall be driven by the amount of fuel remaining in the tank specified by the position of the tank selector switch (right front, left front, or rear).  The fuel system model shall include the following fuel tank capacities: 
a.
Left Front  - 105 gallons

b.
Right Front  - 150 gallons

c.
Rear  - 248 gallons


All fuel tanks shall be full at the start of each training scenario.  Activation of the low fuel malfunction shall reduce the fuel level in the rear tank as described in paragraph 3.2.2.2.2.a.7).  Fuel transfers from the front tanks to the rear tank shall occur at a rate of 12 gallons per minute (+/- 10%).

3.2.2.2.1.2  Transmission Model
The following output parameters of the transmission shall be simulated: 

1.
Gear selections - The gear selections shall be determined by the position of the transmission SHIFT CONTROL on the steering/throttle control, the vehicle speed, and the throttle angle.  The gear selection shall limit the range of output of the transmission dynamics model as appropriate for the selected gear.

2.
Shaft RPM - The shaft RPM at the output of the transmission shall be determined from the engine speed and gear selection.  The vehicle speed gauge in the driver compartment shall be driven from this output.

3.2.2.2.1.3  Steering and Brake Model
The steering and brake model shall modify the outputs of the transmission model to determine the applied force on each track.  The steering angle shall alter the transfer of engine power to deliver greater force to the track on the outside of the turn.  Additional power shall be applied to the outside track during turns to simulate the regeneration of power from the inside track.
The position of the service brake pedal and the engaged/disengaged status of the parking brake shall be input to the brake model.  Appropriate brake force shall be determined and applied to inhibit the rotation of the transmission drive shaft. 

3.2.2.2.1.4  Suspension Model
The model of the suspension system shall include computation of the forces acting on the suspension components.  The effects of the terrain, including slope and height shall be combined with the forces due to the mass and momentum of the hull to determine the suspension force acting on the rigid hull.  Pitch torque and roll torque shall be computed as inputs to the hull model by transferring the combined forces on the ownvehicle through the damping and spring characteristics of the suspension. 

3.2.2.2.1.5  Hull Model
The position, velocity, and acceleration of the ownvehicle center of gravity shall be determined in six degrees of freedom by the hull model.  Inputs from the power train, suspension, and terrain models shall be combined to resolve the updated vehicle position and derive the velocities and accelerations.
3.2.2.2.1.6  Tank Collision Model
The simulated tank collision model shall include the tank hull, turret and gun tube.  The tank collision model shall react as stated in PRF-PT-0043, ver. 4.3, September, XX, 2011, paragraph 3.2.1.1.1.b. with the following exceptions:


a. Turret – The turret shall detect a major collision if the turret comes in contact with a major collision object at any vehicle speed including 0 mph (tank stopped and rotating the turret).


b. Gun Tube



1). The gun tube shall detect a major collision if the gun tube contacts a major collision object at any vehicle speed including 0 mph (tank stopped and rotating the turret).



2). The gun tube shall detect a minor collision if the gun tube contacts a minor collision object at any vehicle speed including 0 mph (tank stopped and rotating the turret).



3). The gun tube shall detect a major collision if the gun tube contacts the ground at any vehicle speed including 0 mph (tank stopped and rotating the turret).
3.2.2.2.2  Malfunctions and Emergency Conditions
The CDT/TV shall meet the requirements listed in the following list of malfunctions and emergency conditions for the M1 tank.  All the malfunctions and emergency conditions listed herein shall present the appropriate feedback (e.g., abnormal vehicle dynamics, instrument readings, aural cues, etc.) to the driver trainee consistent with the operation and performance of the M1 tank.  For the M1A1 SA Malfunction and Emergency Conditions, all relevant driver’s compartment indicator’s and warnings shall operate in accordance with (IAW) TM 9-2350-264-10-1 (M1A1 Operator’s Manual) and TM 9 2350-264-10-1 Change 2 (M1A1 Operator’s Manual Change 2).  For the M1A2 SEP V2, all relevant warning verbal messages, caution alert tones and iDID indications shall operate IAW TM 9-2350-388-10-1 Change 6 (M1A2 SEP Operator’s Manual, Change 6).  All malfunctions and emergency conditions listed below shall be able to be programmed to activate at specified points in pre-programmed scenarios or initiated and cleared by the instructor in free play scenarios unless otherwise specified herein.  The CDT/TV shall include the following malfunctions and emergency conditions:


a.  Malfunction and Emergency Condition Indications


1).  Engine Fire - Activation of the engine fire malfunction shall only be possible when the engine is running.  There shall be three engine fire scenarios, each having an equal probability of occurrence when the engine fire malfunction is active.




a).  Fire activation with successful automatic 1st Shot activation - M1A1 SA - MASTER CAUTION light and 1st SHOT DISCHARGED light are ON and MASTER WARNING light and ENGINE FIRE light are OFF.  M1A2 SEP V2 – An alert tone will be heard, the FIRST SHOT DISCHARGED caution message and engine fire icon appear on the iDID)




b).  Fire activation with ineffective automatic 1st Shot activation - M1A1 SA - MASTER CAUTION light and 1st SHOT DISCHARGED light are ON and MASTER WARNING light is ON and ENGINE FIRE light is flashing.  M1A2 SEP V2 – An alert tone will be heard, the FIRST SHOT DISCHARGED caution message and icon appear on the iDID then MAIN ENGINE FIRE warning message and icon is displayed on iDID).





c).  Fire activation without automatic 1st Shot activation - M1A1 SA - MASTER WARNING light is ON, ENGINE FIRE light is flashing and 1st SHOT DISCHARGED light did not light.  M1A2 SEP V2 – MAIN ENGINE FIRE warning message and engine fire icon appear on the iDID and the FIRST SHOT DISCHARGED caution message and icon did not appear on the IDID.)

The engine shutdown sequence shall automatically be initiated 30 seconds after the start of the engine fire malfunction if not initiated by the trainee. Attempts to restart the engine while the malfunction is active shall result in an abort. The engine fire malfunction shall only be canceled by instructor command.



2).  Loss of Engine Power – Activation of the loss of engine power malfunction shall result in a lack of engine response to the throttle control and reduction of the maximum engine speed to idle speed with appropriate power output to the tracks.  In addition, response to steering and service brake inputs shall be reduced by 50% and the hydraulic pressure gauge shall have a low pressure reading (less than 1000 psi) to simulate the loss of hydraulic pressure.  If engine is shut off, attempts to restart while the malfunction is active shall result in an abort.  The loss of engine power malfunction shall only be cancelled by instructor command.


3).  Loss of Steering – Activation of the loss of steering malfunction shall result in a loss of response to steering inputs.  The loss of steering malfunction shall only be cancelled by instructor command.


4).  Loss of Brakes – Activation of the loss of brakes malfunction shall result in a lack of response to the service brake pedal and the illumination of the HYDRAULIC SYSTEM MALFUNCTION indicator  (indicating less than 1000 psi hydraulic pressure) whenever master power is on.  The loss of brakes malfunction shall only be canceled by the instructor.


5).  Loose Track – The loose track malfunction is not selectable in either preprogrammed or free run scenarios.  A loose track shall be indicated by a series of jolts with corresponding stiffening in the steering while moving and activation of the throwing track aural cue.  The jolts, steering stiffness and aural cue shall continue until the condition that caused the loose track indication no longer exists.  The loose track indication shall be initiated when the following conditions exist:




a).  Vehicle on mud or sand and vehicle pivoting continuously for at least 60 degrees.




b).  Vehicle on mud or sand; transmission selection of Reverse (R), Low (L) or Drive (D); speed less than 10 miles per hour (MPH); steering angle exceeding 50%; and the vehicle turning continuously for at least 80 degrees.




c).  Vehicle moving and the roll angle exceeds 22 degrees.



6).  Thrown Track – Activation of the thrown track malfunction shall result in the thrown track aural cue activating for 3 seconds followed by the loss of drive to one set of tracks and the loss of steering control.  After activation, the thrown track malfunction can only be cancelled by the instructor.


7).  Low Fuel – Activation of the low fuel malfunction shall result in the rear tank being reduced to 1/8 of capacity over a period of 10 minutes.  When the fuel level in the rear tank reaches 1/8 of capacity, the LOW FUEL LEVEL light shall illuminate.  The low fuel malfunction shall be cancelled either by the driver transferring enough fuel from either front tank to fill the rear tank to at least 3/8 full or by instructor command.  Cancellation by instructor command shall cause the fuel level in the rear tank to be reset to full.


8).  Engine Overspeed - Activation of the engine overspeed malfunction shall only be possible when the engine is running and the throttle is applied. When activated, the engine speed shall be forced above 3100 revolutions per minute (RPM) and the ENGINE OVERSPEED light shall illuminate (M1A1 SA) or an alert tone is heard and the ENGINE OVERSPEED caution message is displayed on the iDID (M1A2 SEP V2).  30 seconds after activation, the engine shutdown sequence shall be initiated unless the student completes the response to the malfunction. Attempts to restart the engine while the malfunction is active shall result in an abort. The engine overspeed malfunction shall be canceled by completing the response to the malfunction or by instructor command.


9).  Gas overtemperature - Activation of the gas overtemperature malfunction shall only be possible when the engine is running.  When activated, the GAS OVERTEMP indicator shall illuminate.  The engine shutdown sequence shall begin 30 seconds after activation unless the student completes the response to the malfunction.  Attempts to restart the engine while the malfunction is active shall result in an abort.  The malfunction shall be canceled by completing the response to the malfunction or by instructor command.


10).  Low Engine Oil Pressure - Activation of the low engine oil pressure malfunction shall only be possible when the engine is running. When activated, the ENGINE OIL PRESSURE LOW indicator shall illuminate in the M1A1 SA or an alert tone will sound, a verbal warning message will be transmitted over the intercom and the ENGINE OIL PRESSURE LOW warning message will be displayed on the iDID display for the M1A2 SEP V2. The engine shutdown sequence shall automatically begin 30 seconds after activation unless the student completes the response to the malfunction. Attempts to restart the engine while the malfunction is active shall result in an abort. The malfunction shall only be canceled by instructor command.


11).  High Engine Oil Temperature - Activation of the high engine oil temperature malfunction shall only be possible when the engine is running. When activated, the ENGINE OIL TEMPERATURE HIGH indicator shall illuminate in the M1A1 SA or an alert tone will sound, a verbal warning message will be transmitted over the intercom and the ENGINE OIL TEMPERATURE HIGH warning message will be displayed on the iDID display for the M1A2 SEP V2. The engine shutdown sequence shall automatically begin 30 seconds after activation unless the student completes the response to the malfunction. Attempts to restart the engine shall result in an abort. The malfunction shall be canceled by completion of the response to the malfunction or by instructor command.


12).  High Transmission Oil Temperature - Activation of the high transmission oil temperature malfunction shall only be possible when the engine is running. When activated, the TRANSMISSION OIL TEMPERATURE HIGH indicator shall illuminate in the M1A1 SA or an alert tone will sound, a verbal warning message will be transmitted over the intercom and the TRANSMISSION OIL TEMPERATURE HIGH warning message will be displayed on the iDID display for the M1A2 SEP V2.. The engine shutdown sequence shall automatically begin 30 seconds after activation unless the student completes the response to the malfunction. Attempts to restart the engine shall result in an abort. The malfunction shall be canceled by completion of the response to the malfunction or by instructor command.


13).  Low Transmission Oil Pressure - Activation of the low transmission oil pressure malfunction shall only be possible when the engine is running. When activated, the TRANSMISSION OIL PRESSURE LOW indicator shall illuminate in the M1A1 SA or an alert tone will sound, a verbal warning message will be transmitted over the intercom and the TRANSMISSION OIL PRESSURE LOW warning message will be displayed on the iDID display for the M1A2 SEP V2.. The engine shutdown sequence shall automatically begin 30 seconds after activation unless the student completes the response to the malfunction. Attempts to restart the engine while the malfunction is active shall result in an abort. The malfunction shall only be canceled by instructor command.


b.  Malfunction and Emergency Condition Responses


1).  Engine Fire



a).  Fire activation with successful automatic 1st shot activation – When this emergency condition is executed during a scripted or free play scenario, the trainee shall execute the following sequences of responses, in the correct order and within 30 seconds for a satisfactory score:





(1.)  Set THROTTLE to idle





(2.)  Halt tank with service brake





(3.)  Set SHIFT CONTROL to Neutral (N)





(4.)  Set PARKING BRAKE




b).  Fire activation with ineffective 1st shot activation - When this emergency condition is executed during a scripted or free play scenario, the trainee shall execute the following sequences of responses, in the correct order and within 30 seconds for a satisfactory score:





(1.)  Set THROTTLE to idle





(2.)  Halt tank with service brake





(3.)  Set SHIFT CONTROL to Neutral (N)





(4.)  Set PARKING BRAKE






(5.)  Open cover over 2nd SHOT switch and move 2nd SHOT switch to rear





(6.)  The 2nd SHOT switch must remain in the rear position for at least 18 seconds for the 2nd SHOT bottle to be activated.




c)..Fire activation without automatic 1st Shot activation - When this emergency condition is executed during a scripted or free play scenario, the trainee shall execute the following sequences of responses, in the correct order and within 30 seconds for a satisfactory score:





(1.)  Notify Tank Commander of engine fire





(2.)  Pull ENGINE FIRE T-handle





(3.)  Set THROTTLE to idle





(4.)  Halt tank with service brake





(5.)  Set SHIFT CONTROL to Neutral (N)





(6.)  Set PARKING BRAKE





(7.)  If ENGINE FIRE light remains ON





(8.)  Open cover and move 2nd SHOT switch to rear



2).  Loss of Engine Power – When the loss of engine power malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Set TACTICAL IDLE switch to OFF




c).  Halt tank




d).  Set PARKING BRAKE




e).  Set SHIFT CONTROL to Neutral (N)



3).  Loss of Steering - When the loss of steering malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Set TACTICAL IDLE switch to OFF




c).  Halt tank




d).  Set PARKING BRAKE




e).  Set SHIFT CONTROL to Neutral (N)



4).  Loss of Brakes - When the loss of brakes malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Set TACTICAL IDLE switch to OFF




c).  Steer tank and coast to a stop




d). Set PARKING BRAKE when speed less than 3 mph




e).  Set SHIFT CONTROL to Neutral (N)



5).  Loose Track - When the conditions for a loose track malfunction are in effect during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds of the start of the throwing track aural cue for a satisfactory score:




a).  Set THROTTLE to idle




b).  Set TACTICAL IDLE switch to OFF




c).  Center Steering Control




d).  Halt tank



6).  Thrown Track - When a thrown track malfunction is executed (indicated by loss of drive to one track) during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Set TACTICAL IDLE switch to OFF




c).  Center Steering Control




d).  Halt tank



7).  Low Fuel - When the Low Fuel indication is illuminated (approximately 10 min. after executing the low fuel malfunction) during a scripted or free play scenario, the trainee shall execute the following sequence of responses for a satisfactory score:




a).  Move TANK SELECTOR switch to RIGHT FRONT or LEFT FRONT




b).  Press RESET button




c).  Halt tank




d).  Transfer fuel from right front or left tank until rear tank is greater than 3/8 full



8).  Engine Overspeed - When the Engine Overspeed malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Press the RESET button




c).  Apply brakes to reduce tank speed to a halt




d).  Set TACTICAL IDLE switch to OFF




e).  Set SHIFT CONTROL to Neutral (N)




f).  Set PARKING BRAKE




g).  Press the RESET button



9).  Gas Overtemperature - When the Gas Overtemperature malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Press the RESET button




c).  Set TACTICAL IDLE switch to OFF




d).  Halt tank




e).  Set PARKING BRAKE




f).  Set SHIFT CONTROL to Neutral (N)




g).  Press the RESET button



10).  Low Oil Pressure - When the Low Oil Pressure malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Set TACTICAL IDLE switch to OFF




c).  Halt tank




d).  Set PARKING BRAKE




e).  Set SHIFT CONTROL to Neutral (N)




f).  Shut down engine



11).  High engine Oil Temperature - When the High Engine Oil Temperature malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Set TACTICAL IDLE switch to OFF




c).  Halt tank




d).  Set PARKING BRAKE




e).  Set SHIFT CONTROL to Neutral (N)



12).  High Transmission Oil Temperature - When the High Transmission Oil Temperature malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Turn BILGE PUMP OFF




b).  Set THROTTLE to idle




c).  Halt tank




d).  Set PARKING BRAKE




e).  Set SHIFT CONTROL to Neutral (N)




f).  Set tactical idle switch to ON



13).  Low Transmission Oil Pressure - When the Low Transmission Oil Pressure malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Set TACTICAL IDLE switch to OFF




c).  Halt tank




d).  Set PARKING BRAKE




e).  Set SHIFT CONTROL to Neutral (N)




f).  Shut down engine

3.2.2.3  Visual Simulation

The CDT/TV shall utilize the visual simulation subsystem of the CDT.  The visual simulation shall include the CDT image generators (standard visible environment and sensor image generators), CDT display system and CDT visual system data base.  The M1 Abrams tank variant shall operate in two (2) configuration modes, Open and Closed Hatch Mode.

3.2.2.3.1  Visual Scenes
The M1 Abrams TV shall utilize the CDT visual environment data base as specified in the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version. 4.0 dated 13 August 2008.  The M1 Abrams TV shall have any fixed obstructions (e.g., hull or structural components) visible in the open or closed hatch field of view (FOV) displayed in the visual scene as a fixed entity.  The simulated eye point height of the displayed image shall be the same as that realized by the M1 Abrams tank driver in the operational tank.

3.2.2.3.2  Display Configuration

The CDT display system provides a 180 degree horizontal by 45 degree vertical real time image of the training environment from a defined eye point.  The M1 Abrams tank module driver’s eye point shall be located to optimize the use of the available FOV in both the open and closed hatch mode of operation (i.e., 180 degree horizontal FOV and mid display vertical positioning).  The closed hatch mode of operation shall view the same visual display as the open hatch mode of operation.  The driver will view the same CDT display system through simulated viewing periscopes in the hatch that have the same size, instantaneous and total field of view (total FOV includes increased FOV with head movement), optical characteristics and spatial location to the driver’s seat as the M1 Abrams tank periscopes. 

3.2.2.3.3  Sensor Image Simulation
The visual simulation system shall provide a sensor simulation capability that replicates the DVE available in the actual M1 Abrams tank.  The capability to change pointing direction and image source shall be the same as in the actual vehicle.  The sensor simulation modes shall be available at all times, where appropriate, during a simulation session.  The sensor simulation shall utilize the visual database with additional descriptors and object data necessary to generate images with the fundamental characteristics of the sensor being simulated. The simulated sensor imagery shall include the effects of artificial illumination (e.g., headlights, flares, weapons flashes, and cultural light sources).
3.2.2.3.4  Visual Effects
The visual effects produced by the CDT/TV shall occur simultaneously with the condition causing the effect.  The following operating or environmental conditions listed in priority order shall produce appropriate visual effects to the driver trainee:

a. Own vehicle hit by rocket propelled grenade (RPG).

b. Own vehicle hit by an improvised explosive device (IED)

c. Own vehicle triggering a mine.

d. Main Gun Firing. 

e. Nearby Explosion.  Visual effect is active only when friendly and/or enemy fire is enabled and produces the visual effect of an explosion when a simulated round impacts or IED detonates within 200 meters or closer to the vehicle.

f. Smoke grenade firing

3.2.2.4  Aural Cue and Communications
The CDT/TV shall utilize the aural cues and communications subsystem of the CDT to produce realistic or authentic aural cues in response to vehicle operation (movement, malfunctions, and gun fire) and interaction with the physical (terrain interaction) and tactical environment (weapons effects).  The CDT/TV shall meet the general aural cue and communications requirements as specified in the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version. 4.0 dated 13 August 2008.

The aural cues produced by the CDT/TV shall occur simultaneously with the condition causing the sound.  The following operating or environmental conditions listed in priority order shall produce appropriate aural responses to the driver trainee:
g. iDID voice (M1A2 SEP V2) – Audible voice announcing warnings over the intercom system

h. Own vehicle hit by rocket propelled grenade (RPG).
i. Own vehicle hit by small arms fire

j. Own vehicle hit by an improvised explosive device (IED)
k. Own vehicle triggering a mine.
l. Collision when the vehicle collides with an object.  Aural cue shall be representative of the collision object.

m. Collision when own vehicle collides with another vehicle in the database.  Aural cue shall be representative of the collision object.

n. Main Gun Firing, the breech opening and the brass cartridge hitting the turret floor. 

o. Nearby Explosion.  Cue is active only when friendly and/or enemy fire is enabled and produces the sound of an explosion when a simulated round impacts or IED detonates within 200 meters or closer to the vehicle.

p. Soft/Glancing Collision

q. Fire Extinguisher Shot discharge – Simulates the sound of high pressure gas escaping through a valve
r. Throwing a track – A series of pops to simulate the road wheels riding up on the track center guides.

s. Thrown track – A loud grinding metal noise with a three second duration.
t. Turning (variable speeds) 

u. Track clatter sounds shall be active as long as the vehicle is moving. Track clatter sound shall vary appropriately with the speed of the vehicle. 

v. Parking Brake Engagement and Release – Parking brake engagement shall simulate the ratcheting sound of setting the parking brake.  Parking brake release shall simulate the sharp metallic sound of releasing the parking brake.
w. Engine Shutdown – Simulates the spinning down of the turbine engine.
x. Engine Startup – Simulates the starter motor whine and the spin up of the turbine engine.
y. Engine Startup Abort

z. Starter Motor activation

aa. Engine running.  Varies appropriately with engine RPM (including gear changes).

ab. Personnel Heater Fan.

ac. Engine running in protective mode

ad. Bilge Pump

ae. Gas Particulate Filter Fan

af. Overpressure system
ag. Mine Roller rolling on ground

ah. Mine Roller disconnect

ai. Mine Clearing Blade

aj. Electric motor whine (Mine clearing blade raise/lower)

ak. M2 .50 cal machine gun firing

al. M240 7.62 mm machine gun firing

am. Smoke grenade firing

3.2.2.5  Scoring Criteria
There shall be specific criteria for tank and trainee performance that will be monitored for evaluation against predetermined parameters.  A scoring event shall occur if a specific criterion is either not met or exceeded depending on the criterion being evaluated.  Scoring events shall be presented to the instructor on the IOS scoring page when they occur with a time tag during both pre-programmed and free play scenarios.  Scoring events shall be used to adjust the trainee’s numerical score and retained in the trainee’s record only during pre-programmed scenarios.  Scoring events during free play scenarios shall be for instructor information and after action review and shall not be retained in the trainee’s record. 

a.  Driver’s Compartment Controls and Functions – The driver’s compartment controls and functions shall be monitored continuously during scenario execution.  A control or function error shall be produced in accordance with the following criteria:



1).  MASTER POWER – An error shall be assigned  when the MASTER POWER is turned OFF while the engine is running.



2).  Gear Shift Selector – An error shall be assigned when the gear shift selection is changed between any two positions other than LOW (L) and DRIVE (D) while own vehicle is moving at greater than 0.5 MPH.



3).  PARKING BRAKE – An error shall be assigned when the parking brake is engaged while the own vehicle is moving at greater than three (3) MPH



4).  Steering control – An error shall be assigned when the steering control is deflected beyond the dead band while the SHIFT CONTROL is in NEUTRAL (N).



5).  CREW FIRE HANDLE – An error shall be assigned when the CREW FIRE HANDLE is pulled.



6).  ENGINE FIRE HANDLE – An error shall be assigned when the ENGINE FIRE HANDLE is pulled without the engine fire indicator being illuminated (engine fire malfunction being activated).



7).  2nd SHOT Switch – An error shall be assigned when the 2nd shot switch is activated without the 1st shot being activated either automatically or manually.



8).  Hatch – An error shall be assigned if the driver’s hatch is not in the locked position (either open or closed) when the own vehicle is moving.



9).  STARTER ONLY ENGAGED – An error shall be assigned when the STARTER ONLY ENGAGED button is pressed for two (2) continuous minutes.



10).  BILGE PUMP – An error shall be assigned when the BILGE PUMP is turned on for three (3) continuous minutes.



11).  Startup – An error shall be assigned when the MASTER POWER is turned on and any of the following conditions are true:




a).  The TACTICAL IDLE switch is set to ON.




b).  The SHIFT CONTROL Selector is not set to NEUTRAL (N)




c).  The PARKING BRAKE is not set.



12).  Vehicle Startup – An error shall be assigned for vehicle startup if an attempt is made to start the engine and any of the following conditions are true:




a).  The LIGHTS are not turned OFF




c).  The Personal Heater and Fan are not turned OFF




d).  The BILGE PUMP is ON




e).  The TACTICAL IDLE switch is set to ON.




f).  The SHIFT CONTROL Selector is not set to NEUTRAL (N)




g).  The Steering Control in not centered




h).  The PARKING BRAKE is not set.



13).  Vehicle Shutdown – An error shall be assigned if the VEHICLE MASTER POWER is turned OFF and any of the following conditions are true:




a).  The DVE switch is ON




b).  The LIGHTS are not turned OFF




c).  The Personal Heater and Fan are not turned OFF




d).  The BILGE PUMP is ON




e).  The SMOKE GENERATOR is ON




f).  The TACTICAL IDLE switch is set to ON.




g).  The SHIFT CONTROL Selector is not set to NEUTRAL (N)




h).  The PARKING BRAKE is not set.



14).  Shutdown – An error shall be assigned if the engine is shutdown and any of the following conditions are true:




a).  The BILGE PUMP is ON




b).  The SMOKE GENERATOR is ON




c).  The TACTICAL IDLE switch is set to ON.




d).  The SHIFT CONTROL Selector is not set to NEUTRAL (N)




e).  The PARKING BRAKE is not set.



15).  Rear View Sensor System – An error shall be assigned if the tank is operated with any of the following conditions true:




a).  Vehicle operation with the RVSS debris shield “Open”, the vehicle speed over 5 mph and operating on grass, plowed field, sand, dirt, mud, swamp, gravel or water.  There shall be a deduction of one (1) point every 30 seconds the condition is true with a maximum deduction of five (5) points.



b).  Vehicle operation (vehicle movement) in reverse with the RVSS “Off” or the debris shield “Closed”.  There shall be a deduction of one (1) point every 30 seconds the condition is true with a maximum deduction of five (5) points.

b.  Vehicle Control - The vehicle control criteria shall be monitored continuously during scenario execution.  A vehicle control error shall be produced in accordance with the following criteria:




1).  Skidding and/or sliding
a).  Due to turning – An error shall be assigned due to improper turning when the own vehicle slides across the terrain for at least one (1) second and the rate of turn commanded from the steering/throttle control at the onset of the slide exceeds six (6) degrees per second.  The own vehicle shall be considered to be skidding or sliding when the difference between the own vehicle speed and the track speed is greater than two (2) MPH.

b).  Due to Braking - An error shall be assigned due to improper braking when the own vehicle slides across the terrain for at least one (1) second, the rate of turn commanded from the steering/throttle control at the onset of the slide was six (6) degrees per second or less and the service or parking brake was applied at the onset of the slide.  The own vehicle shall be considered to be skidding or sliding when the difference between the own vehicle speed and the track speed is greater than two (2) MPH.

c).  Due to acceleration - An error shall be assigned due to improper acceleration when the own vehicle slides across the terrain for at least one (1) second, the rate of turn commanded from the steering/throttle control at the onset of the slide was six (6) degrees per second or less, neither the service or parking brake was applied at the onset of the slide and the throttle was applied at the onset of the slide.  The own vehicle shall be considered to be skidding or sliding when the difference between the own vehicle speed and the track speed is greater than two (2) MPH.

d).  Due to terrain – An error shall be assigned for skidding and/or sliding due to poor terrain selection when the own vehicle slides across the terrain for at least one (1) second and the criteria for other causes for a slide or skid are not met.  The own vehicle shall be considered to be skidding or sliding when the difference between the own vehicle speed and the track speed is greater than two (2) MPH.  Skid scoring shall be inhibited while exiting the water during a water fording task and while any tank track is in contact with any sandy type terrain.



2.  Loss of Mobility
a).  Due to a mired own vehicle – An error shall be assigned for loss of mobility due to a mired own vehicle when the terrain type on which the own vehicle is located indicates that it is impassable.

b).  Due to bellied own vehicle – An error shall be assigned for loss of mobility due to a bellied own vehicle when a collision is detected on the underside of the own vehicle hull.

c).  Due to a thrown track – An error shall be assigned for loss of mobility due to a thrown track when either of the own vehicles tracks are thrown.



3.  Collisions
a).  Hard Collisions – An error shall be assigned whenever a collision occurs with hard collision objects at speeds greater than 3 MPH.

b).  Slow Speed Hard Collisions - An error shall be assigned whenever a collision occurs with hard collision objects at speeds less than or equal to 3 MPH.

c).  Soft Collisions – An error shall be assigned whenever a collision occurs with soft collision objects at any speed.



4.  Special Action Scoring – Special action scoring shall supersede conflicting normal training criteria and be applied only during the performance of the special training actions listed below:




a).  Ground Guide Control – An error shall be assigned whenever the following occurs during ground guide control:

1).  Vehicle speed exceeds 5.0 MPH

2).  Failure to respond to ground guide commands within 10 seconds after the command is initially given.

3).  Turn left in response to a ground guide command to turn right for more than 6.5 seconds.

4).  Turn right in response to a ground guide command to turn left for more than 6.5 seconds.

5).  Acceleration in response to the ground guide command to stop for more than 6.5 seconds.

6).  Turning in response to ground guide command to stop for more than 6.5 seconds.

7).  Forward motion in response to ground guide command to move in reverse for more than 6.5 seconds.

8).  Rearward motion in response to the ground guide command to move forward for more than 6.5 seconds.

9).  Neutral steering when the neutral steer command has not been given for more than 6.5 seconds.

10).  Failure to neutral steer when the neutral steer command has been given for more than 6.5 seconds.




b).  Water Fording – An error shall be assigned whenever any of the following occurs during a water fording maneuver:





1).  SHIFT CONTROL not set to LOW (L) while in the water.





2).  TACTICAL IDLE switch set to OFF while in the water.





3).  DRAIN VALVE open while in the water.





4).  Throttle greater than 30% while entering the water.





5).  Vehicle speed exceeding 8 MPH while in the water.





6).  Failure to accelerate when exiting the water.




c).  Convoy Driving
1).  Vehicle Speed – An error shall be assigned if the vehicle speed during convoy driving exceeds the maximum speed specified in the scenario description.

2).  Vehicle Interval – An error shall be assigned if the distance between own vehicle and the vehicle immediately in front of own vehicle varies from the prescribed distance by +/- 25 meters or more.  Vehicle interval scoring shall start 15 seconds from the initial start of the leading vehicle.

3).  Ideal path

(a.)  Off-Road Ideal Path - An error shall be assigned if the own vehicle deviates more than +/- 15 meters in off road scenarios.


(b.)  On-Road Ideal Path – An error shall be assigned if the own vehicle does not maintain the same lane as the leading vehicle.  When the leading vehicle changes lanes, own vehicle shall change lanes within +/- 25 meters of the leading vehicle lane change location.  Standard stay in lane, lane change and turning scoring criteria shall be applied otherwise.




d).  Formation Driving
1).  Vehicle Speed – An error shall be assigned if the vehicle speed during convoy driving exceeds the maximum speed specified in the scenario description.

2).  Vehicle Interval – An error shall be assigned if the distance between own vehicle and the vehicle immediately in front of own vehicle varies from the prescribed distance by +/- 25 meters or more.  Vehicle interval scoring shall start 15 seconds from the formation command.

3).  Ideal path - An error shall be assigned if the own vehicle deviates more than +/- 15 meters from the ideal path.




e).  Ditch Crossing – An error shall be assigned whenever any of the following occurs during a ditch crossing maneuver:





1).  SHIFT CONTROL not set to LOW (L) while over the ditch.





2).  Angle of approach when entering the ditch is less than 70 degrees.





3).  Throttle greater than 30% while entering the ditch





4).  Vehicle speed exceeding 7 MPH while over the ditch.





5).  Failure to accelerate when exiting the ditch.




f).  Wall/Log Traversing - An error shall be assigned whenever any of the following occurs when driving over a wall or log:

1).  SHIFT CONTROL not set to LOW (L) while in contact with the wall or log.

2).  Angle of approach when contacting the wall or log is less than 70 degrees.

3).  Throttle greater than 30% when contact is made with the wall or log.

4).  Vehicle speed exceeding 7 MPH while in contact with the wall or log.

5).  Throttle greater than 30% when contacting the terrain on the other side of the wall or log.




g).  Transport Loading – An error shall be assigned whenever any of the following occurs when executing a transport loading or unloading exercise:

1).  Responses to ground guide as defined in Ground Guide Control above.

2).  Speed in excess of 5 MPH while under Ground Guide Control.

3).  Movement outside of the prescribed vehicle boundaries (i.e., off the edge of the trailer, contacting the inside of an aircraft transport, etc.)




h).  Bridge Crossing - An error shall be assigned whenever any of the following occurs when executing a bridge crossing exercise:

1).  Responses to ground guide as defined in Ground Guide Control above.

2).  Speed in excess of 5 MPH while under Ground Guide Control.

3).  Movement outside of the prescribed vehicle boundaries 

3.2.2.6  After Action Review Subsystem

The After Action Review system used in the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version. 4.0 dated 13 August 2008.

3.2.2.7  Training Scenarios
The CDT/TV shall have access to all training scenarios previously developed for other CDT variant vehicles.  The CDT/TV shall have 100 scenarios available for POI population.  The 100 scenarios shall include the following:

a. 31 scenarios developed from existing Tank Driver Trainer (TDT) scenario descriptions and training tasks.

b. 25 general scenarios that are reused from the CDT/SV.

c. 10 GFE scenarios integrated into the CDT as part of the CDT/TV pre-production contract

d. 34 new CDT/TV scenarios.  The new CDT/TV scenarios shall include six specifically related to the M1A1 SA and six specifically related to the M1A2 SEP V2.  The remaining 22 scenarios shall be general M1A1 SA/M1A2 SEP V2 scenarios.

The scenarios to be reused from CDT/SV and developed from TDT scenario descriptions hall be listed in Appendix X of this SRD.
3.2.2.8  Human Model Hand and Arm Signals
a. The human model shall provide hand/arm signals to the driver in response to scenario requirements and driver actions in accordance with the performance requirements of PTF-PF-00430, Version 4.2, dated August 17, 2009, paragraph 3.2.1.3.4.16.  The animated, interactive human model shall have the following ground guide hand/arm signals:

1.  Daytime ground guide hand/arm signals

a. Start Engine -

           

[image: image4.jpg]Move the arm, with the fistin a
circular motion at waist level.




b. Stop Engine -

          

[image: image5.jpg]Extend arm parallel to ground, hand
open, and move the arm across the
body, in a throat -cutting action.




c. Halt or Stop -

        

  [image: image6.jpg]Clasp the hands together at
chin level




d. Move Forward -

          

[image: image7.jpg]Move the hands and forearms
backward and forward, palms
toward the chest.




e. Move in Reverse -

       


   [image: image8.jpg]Face the vehicle being signaled,
raise the hands to shoulder level,
palms to the front. Move the
hands forward and backward.




f. Change Direction Left (both forward and backward) -

         

 [image: image9.jpg]Raise hands to shoulder leve in front
of body. Clench left hand into a fist,
make beckoning motion with the other
arm to bring vehicle backward or
forward.




g. Change Direction Right (both forward and backward) -

         

 [image: image10.jpg]Raise hands to shoulder level in front
of body. Clench right hand into a fist,
make beckoning motion with the other
arm to bring vehicle backward or
forward.




h. Neutral Steer -

          

[image: image11.jpg]Cross the wrists at the throat;
point the index finger in the
direction of the steer. Make a
fist with the other hand.




i. Advance or Move Out -

         

 [image: image12.jpg]Face direction of movement,
extend the arm to the rear and
swing the arm overhead.




2. Night ground guide hand/arm signals
a.  Start Engine

[image: image13.png]Start Engine
Move the light in a horizontal
figure 8 in a vertical plane in
front of your body




b.  Move Forward

[image: image14.png]Move Forward

Move light vertically

Severaltimes in front
Of the body




c.  Move In Reverse
[image: image15.png]Move in Reverse
Light is blinked





d.  Right Turn or Left Turn

[image: image16.png]Right Turn or Left Turn
Rotate light to describe a circle
12to 1.8 incI‘_\es ip diameter in

Nne ae e on o Ne





e.  Stop Engine

[image: image17.png]Stop Engine




f.  Stop

[image: image18.png]



3. Mounted human model hand/arm signals – 
a. Coil -

           

 [image: image19.jpg]Raise one hand above the head
and rotate it in a small circle.




b. Herringbone
        

  [image: image20.jpg]Extend the arms parallel to ground.
Bend the ams until the forearms
are perpendicular. Repeat.




c. Action Left -

          

[image: image21.jpg]Extend both arms parallel to the
ground. Raise the right arm until it is
overhead. Repeat.




d. Action Right -

          

[image: image22.jpg]Extend both arms paralle! to the
ground. Raise the left arm until it is
overhead. Repeat.




e. Traveling –
         
 [image: image23.jpg]Extend the arm overhead and
swing it in a circle from the
shoulder.




f. Traveling Overwatch –
        

  [image: image24.jpg]Extend both arms and raise them up
and down.




g. Bounding Overwatch -

        

  [image: image25.jpg]Extend one arm to a 45-degree
angle. Bend the arm and tap
the helmet. Repeat.




h. Advance or Move On -

          

 [image: image26.jpg]Face direction of movement,
extend the arm to the rear and
swing the arm overhead.




3.3  Information Assurance (IA)

The IA requirements in the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

3.4  Safety Considerations
The Safety Considerations in the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

3.5  Reliability, Availability and Maintainability

The Reliability, Availability and Maintainability of the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

3.6  Support Equipment

The support equipment requirements of the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

3.7  Electrical Bonding and Grounding
Electrical bonding and grounding for the reconfigurable driver’s compartment shall be in accordance with standard commercial practices and shall include a ground system to protect personnel from electric shock hazard.  Primary power grounding circuits shall not be directly grounded within the driver’s compartment.  All neutrals shall be made common at the power source neutral bus.  The neutral bus of the power source shall be routed through equipment power panels to earth potential at one point or at the designated single point facility ground.  Equipment, cases, cabinets, racks, enclosures, cabs, frames and mounting frames shall be referenced to the chassis grounding system.  The chassis grounding system shall provide for a fault-current return path for personnel shock hazard safety and a low impedance path for RF currents for the training system electrical equipment.  The electrical resistance between any two chassis ground interfaces shall not exceed 5 milliohms.

3.8  Human Systems Integration
The human systems integration requirements of the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

3.9  Facility Requirements
The Facility Requirements of the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

3.10  Transportation and Basing
The Transportation and Basing requirements of the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

3.11  Shock and Vibration
The Shock and Vibration requirements of the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.

3.12  Interoperability
The Interoperability requirements of the CDT/TV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009.
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APPENDIX A

TANK ENGINEERING VARIANT (TEV) KIT

SPECIFIC REQUIREMENTS

A-3.0  Requirements
A-3.1  System Level Requirements
The CDT/TEV kit shall consist of hardware and software components which will reconfigure the CDT/TV to support driver and crew interaction training for drivers and crews of the ABV and JAB.  The CDT/TEV specific modules shall consist of the simulated reconfigurable driver’s compartments, the instruments and controls for the driver and the software required to operate the driver’s compartment, the vehicle commander’s station and the software to simulate the vehicle commander’s controls, and the software to provide the specific vehicle performance in response to driver and commander inputs and interaction with the Common Modules. 

Unless specifically modified in this appendix, the requirements specified for the CDT/TV shall apply to the CDT/TEV.  In case of a conflict between the requirements of the CDT/TV SRD and the requirements of this appendix for the CDT/TEV, the requirements of this appendix shall take precedence when testing the CDT/TEV configuration. 
A-3.1.1  Common Module Requirements

A-3.1.1.1  Instructor Operator Station (IOS)
The IOS shall have pages tailored to the operation of the ABV/JAB as follows:


a.  The IOS shall display on the Malfunctions page the status of any unique ABV/JAB malfunctions.  When executing pre-programmed scenarios, the instructor shall only be able to view the status (whether the malfunction is executed or not) of the malfunction programmed into the scenario.  When executing free play scenarios, the instructor shall be able to initiate and clear malfunctions using the Malfunctions page.


b.  The IOS shall display on the Scoring page a list of any unique ABV/JAB unique scoring deduction events along with a time tag for when the scoring deduction occurred.  When executing pre-programmed scenarios, the scoring deduction(s) shall be used to compute the trainee’s final score, produce the student scorecard and retain the data in the student record.  When executing free play scenarios, the scoring deduction events shall be used for after action review by the instructor only with no scoring data retained.


c.  The vehicle commander’s station shall allow the vehicle commander to fire the own vehicle weapons.  When activated at the vehicle commander’s station, own vehicle weapons firing aural cues and visual effects for LDCS and smoke grenade firing shall be triggered.  

A-3.1.1.3  Visual/display Subsystem
The visual database(s) used to produce the imagery for the CDT/TEV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009 and paragraph A-3.2.3.3.1 of this appendix.

The vehicle commander’s station shall have a one channel visual system.  The single channel visual system shall display the vehicle commander’s center periscope imagery.  The periscope imagery shall be displayed on a flat screen, color monitor with a minimum diagonal measurement of 19 inches located at the vehicle commander’s station.  The vehicle commander shall have the ability to control the look point (turret azimuth) of the periscope imagery displayed on the visual system monitor relative to the vehicle.  The vehicle commander’s visual system shall display the same environmental effects/conditions specified in scripted and unscripted scenarios for the driver’s compartment visual system.  The vehicle commander’s visual system shall display the visual effects specified in paragraph A-3.2.2.3.4.
A-3.1.2  Operational Requirements

The CDT/TEV requirements for physical space shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.2 dated September 4, 2009 but with the addition of a minimum thirty-six (6’ x 6’) square foot area located near the IOS to accommodate the vehicle commander’s station.  The vehicle commander’s station shall consist of a COTS workstation, mounts for a touchscreen display and a vehicle commander’s station visual system display, a communication system and a chair.  The CDT/TEV requirements for power requirements, safety limitations/considerations, system start times, setup times and reconfiguration times shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version 4.0 dated 30 13 August 2008.
A-3.2  Variant Requirements
The CDT/TEV shall include a reconfigurable driver’s compartment, simulation software that provides the physical configuration, controls, instruments, vehicle operation and vehicle dynamics of the ABV and the JAB, and a vehicle commander’s station with software that simulates the physical controls, instruments, and vehicle operations available to the vehicle commander of the ABV or the JAB.  When the physical components of the CDT/TEV kit are removed from the driver’s compartment and the vehicle commander’s station is powered off, the CDT/TEV will become a CDT/TV and retain all of the capabilities specified in the CDT/TV SRD.  The main components of the vehicle commander’s station shall be an out the window visual display, an intra-vehicle communication system and a touchscreen display used to simulate the controls, instruments, switches and panels of the variant vehicle necessary to accomplish the required training tasks.  The vehicle commander’s station out the window view shall be displayed as an instructor-selectable page at the IOS.  The main components of the driver’s compartment are the controls, instruments, switches, panels, seating and physical structure of the M1 Abrams Tank Engineering vehicle version necessary to accomplish the required training tasks. When configured as a JAB driver’s compartment, the simulation software shall provide the driver’s compartment control and switch interaction and simulator response for the controls, instruments, switches and panels necessary to accomplish the required training tasks.  When configured as an ABV driver’s compartment, the simulation software shall provide the driver’s compartment control and switch interaction and simulator response for the controls, instruments, switches and panels necessary to accomplish the required training tasks.  The simulation software shall provide the commander’s station and driver’s compartment control and switch interaction and simulator response for the controls, instruments, switches and panels necessary to accomplish the required training tasks.  The simulation software shall also provide realistic vehicle dynamic responses to driver control inputs and simulated training environment interactions.  The driver’s compartment shall provide the status of hardware and software to the CDT system through the defined interfaces during CDT daily readiness tests.  During initialization, the system shall check the installed configuration and provide an indication to the instructor/operator the specific TEV (Tank Engineering Variant) configuration installed (Assault Breacher Vehicle, Joint Assault Bridge, M1A1 SA or M1A2 SEP V2) and provide an error message if there are any reconfigurable component mismatches or components not installed.
A-3.2.1  Variant Training Requirements

In addition to the common tank driver training tasks, the CDT/TEV shall train the specific driver training tasks listed in the following paragraphs to be performed by the student, the performance to be assessed by the system and monitored by the instructor.  The training tasks generally reflect the numerous and varied skills that comprise the task of driving an Engineering Tank Variant (either the ABV, JAB or both).

TEV Driver Training Tasks:


JAB:

a. Operate JAB 

b. Operate JAB (Start Engine) 

c. Operate JAB (Make After-Start Checks) 

d. Operate JAB (Drive JAB) 

e. Operate JAB in Extreme Cold 

f. Operate JAB in Extreme Cold (Start Engine) 

g. Operate JAB in Extreme Cold (Make After-Start Checks) 

h. Operate JAB in Extreme Cold (Drive JAB) 

i. Operate JAB in Extreme Heat 

j. Operate JAB in Extreme Heat (Operate Engine) 

k. Operate JAB in Extreme Rain/Wind 

l. Operate JAB in Extreme Dust, Sand, or Mud (Drive JAB) 

m. Check Percent Power or Mission Capability Power

n. Start/Stop Hydraulic Power Unit (HPU) 

o. Power Up/Power Down Bridge Control Panel (BCP) 

p. Launch/Recover Scissored MLC 70 Bridge  

q. Launch/Recover BLS (No Bridge) 

r. Launch MLC 70 Bridge 

s. Recover Launched MLC 70 

t. Recover Impacted Bridge 

u. Launch/Recover MLC 70 Bridge on Slope 

v. Launch/Recover MLC 70 Bridge in Wetlands or Marsh 

w. Operate JAB in Desert Environment 

x. Operate JAB in Extreme Heat 

y. Drive JAB in Extreme Dust, Sand, or Mud 

z. Operate JAB in Extreme Rain/Wind 

ABV:

a. Operate Front End Equipment (FEE) 

b. Operate Lane Marking System (LMS) 

c. Operate Remote Control System (RCS) 

d. Operate Jettison System in Extreme Cold 

e. Operate Linear Demolition Charge System (LDCS) 

f. Operate Thermal Camera and Laser Rangefinder (TCALRF) 

g. Operate ABV 

h. Operate ABV (Start Engine) 

i. Operate ABV (Make After-Start Checks) 

j. Operate ABV (Drive ABV) 

k. Operate Front End Equipment (FEE) in Extreme Cold 

l. Operate Lane Marking System (LMS) in Extreme Cold 

m. Operate Remote Control System (RCS) in Extreme Cold 

n. Operate Jettison System in Extreme Cold 

o. Operate Linear Demolition Charge System (LDCS) in Extreme Cold

p. Operate Thermal Camera and Laser Rangefinder (TCALRF) in Extreme Cold 

q. Operate ABV in Extreme Cold 

r. Operate ABV in Extreme Cold (Start Engine) 

s. Operate ABV in Extreme Cold (Make After-Start Checks) 

t. Operate ABV in Extreme Cold (Drive ABV) 

u. Operate ABV in Desert Environment 

v. Operate ABV in Extreme Heat 

w. Operate Front End Equipment (FEE) in Extreme Heat 

x. Operate Lane Marking System (LMS) in Extreme Heat 

y. Operate Remote Control System (RCS) in Extreme Heat 

z. Operate Jettison System in Extreme Heat 

aa. Operate Linear Demolition Charge System (LDCS) in Extreme Heat 

ab. Operate Thermal Camera and Laser Rangefinder (TCALRF) in Extreme Heat 

ac. Operate ABV in Extreme Heat (Operate Engine) 

ad. Operate Front End Equipment (FEE) in Extreme Dust, Sand, or Mud 

ae. Operate Lane Marking System (LMS) in Extreme Dust, Sand, or Mud 

af. Operate Remote Control System (RCS) in Extreme Dust, Sand, or Mud 

ag. Operate Jettison System in Extreme Dust, Sand, or Mud 

ah. Operate Linear Demolition Charge System (LDCS) in Extreme Dust, Sand, or Mud

ai. Operate Thermal Camera and Laser Rangefinder (TCALRF) in Extreme Dust, Sand, or Mud

aj. Operate ABV in Extreme Dust, Sand, or Mud (Drive ABV) 

ak. Operate ABV in Extreme Rain/Wind 

al. Operate Front End Equipment (FEE) in Extreme Rain/Wind 

am. Operate Lane Marking System (LMS) in Extreme Rain/Wind 

an. Operate Remote Control System (RCS) in Extreme Rain/Wind 

ao. Operate Jettison System in Extreme Rain/Wind 

ap. Operate Linear Demolition Charge System (LDCS) in Extreme Rain/Wind 

aq. Operate Thermal Camera and Laser Rangefinder (TCALRF) in Extreme Rain/Wind  

In addition to the specific TEV driver training tasks listed above, the CDT/TEV shall train the specific crew coordination training tasks listed in the following paragraphs to be performed by the students, the performance to be assessed by the system and monitored by the instructor.  The training tasks generally reflect the numerous and varied skills that comprise the task of operating an Engineering Tank Variant (either the ABV, JAB or both).

TEV Crew Coordination Training Tasks:


JAB:

a. Check Percent Power or Mission Capability Power

b. Start/Stop Hydraulic Power Unit (HPU) 

c. Power Up/Power Down Bridge Control Panel (BCP) 

d. Launch/Recover Scissored MLC 70 Bridge  

e. Launch/Recover BLS (No Bridge) 

f. Launch MLC 70 Bridge 

g. Recover Launched MLC 70 

h. Recover Impacted Bridge 

i. Launch/Recover MLC 70 Bridge on Slope 

j. Launch/Recover MLC 70 Bridge in Wetlands or Marsh 

k. Operate JAB in Desert Environment 

l. Operate JAB in Extreme Heat 

m. Drive JAB in Extreme Dust, Sand, or Mud 

n. Operate JAB in Extreme Rain/Wind 

ABV:

a. Operate Front End Equipment (FEE) 

b. Operate Lane Marking System (LMS) 

c. Operate Remote Control System (RCS) 

d. Operate Jettison System in Extreme Cold 

e. Operate Linear Demolition Charge System (LDCS) 

f. Operate Thermal Camera and Laser Rangefinder (TCALRF) 

g. Operate ABV 

h. Operate ABV (Start Engine) 

i. Operate ABV (Make After-Start Checks) 

j. Operate ABV (Drive ABV) 

k. Operate Front End Equipment (FEE) in Extreme Cold 

l. Operate Lane Marking System (LMS) in Extreme Cold 

m. Operate Remote Control System (RCS) in Extreme Cold 

n. Operate Jettison System in Extreme Cold 

o. Operate Linear Demolition Charge System (LDCS) in Extreme Cold

p. Operate Thermal Camera and Laser Rangefinder (TCALRF) in Extreme Cold 

q. Operate ABV in Extreme Cold 

r. Operate ABV in Extreme Cold (Start Engine) 

s. Operate ABV in Extreme Cold (Make After-Start Checks) 

t. Operate ABV in Extreme Cold (Drive ABV) 

u. Operate ABV in Desert Environment 

v. Operate ABV in Extreme Heat 

w. Operate Front End Equipment (FEE) in Extreme Heat 

x. Operate Lane Marking System (LMS) in Extreme Heat 

y. Operate Remote Control System (RCS) in Extreme Heat 

z. Operate Jettison System in Extreme Heat 

aa. Operate Linear Demolition Charge System (LDCS) in Extreme Heat 

ab. Operate Thermal Camera and Laser Rangefinder (TCALRF) in Extreme Heat 

ac. Operate ABV in Extreme Heat (Operate Engine) 

ad. Operate Front End Equipment (FEE) in Extreme Dust, Sand, or Mud 

ae. Operate Lane Marking System (LMS) in Extreme Dust, Sand, or Mud 

af. Operate Remote Control System (RCS) in Extreme Dust, Sand, or Mud 

ag. Operate Jettison System in Extreme Dust, Sand, or Mud 

ah. Operate Linear Demolition Charge System (LDCS) in Extreme Dust, Sand, or Mud

ai. Operate Thermal Camera and Laser Rangefinder (TCALRF) in Extreme Dust, Sand, or Mud

aj. Operate ABV in Extreme Dust, Sand, or Mud (Drive ABV) 

ak. Operate ABV in Extreme Rain/Wind 

al. Operate Front End Equipment (FEE) in Extreme Rain/Wind 

am. Operate Lane Marking System (LMS) in Extreme Rain/Wind 

an. Operate Remote Control System (RCS) in Extreme Rain/Wind 

ao. Operate Jettison System in Extreme Rain/Wind 

ap. Operate Linear Demolition Charge System (LDCS) in Extreme Rain/Wind 

aq. Operate Thermal Camera and Laser Rangefinder (TCALRF) in Extreme Rain/Wind  

A-3.2.3  Specific Reconfigurable TEV  Module Requirements
A-3.2.3.1  Simulated Driver Compartment

The CDT/TEV driver’s compartment shall be reconfigurable between either the M1A1 SA or the M1A2 SEP V2 configuration of the M1 tank.  In addition, the CDT/TEV driver’s compartment shall be reconfigurable between either the ABV or the JAB configuration.  The driver’s compartment shall be composed of common components listed in paragraph 3.2.2.1.1 and specific components listed in paragraphs 3.2.2.1.2, 3.2.2.1.3, A-3.2.3.1.2 and A-3.2.3.1.3 depending on the configuration selected.  The specific components shall be, to the maximum extent possible, easily installed and removed to configure the driver’s compartment properly for the specific vehicle configuration.  The specific hardware configuration along with the specific simulation software shall define the system (comprised of the driver’s compartment and vehicle commander’s station) as a M1A1 SA, a M1A2 SEP V2, an ABV or a JAB simulator.  The specific vehicle commander’s station displays and the specific driver’s compartment configuration shall simulate the physical and functional characteristics of a M1A1 SA, a M1A2 SEP V2, an ABV or a JAB with sufficient fidelity to adequately train the students in the training tasks listed in paragraphs 3.2.1 and A-3.2.1.  Storage cases for unused specific alternate configuration components shall be provided with each driver’s compartment.  The specific driver’s compartment configuration shall replicate all instruments, indicators, gauges, controls, lights, circuit breakers, switches, displays, driver’s hatch, and the components listed in paragraphs 3.2.2.1.1, 3.2.2.1.2, 3.2.2.1.3, A-3.2.3.1.2 and A-3.2.3.1.3 required to support the training tasks defined in paragraphs 3.2.1 and A-3.2.1.  All instruments, indicators, gauges, controls, lights, circuit breakers, switches, displays, driver’s hatch, and components of the driver’s compartment that are non-tactile (i.e., viewed but not touched) and not used for training shall be dimensionally accurate to within +/- 20%.  All non-tactile instruments, indicators, gauges, controls, lights, circuit breakers, switches, displays, driver’s hatch, and components of the driver’s compartment used for training shall be dimensionally accurate to within +/- 15%.  All tactile instruments, indicators, gauges, controls, lights, circuit breakers, switches, displays, driver’s hatch, and components of the driver’s compartment used for training shall be dimensionally accurate within a tolerance of +/- 0.25 inches.

The location within the driver’s compartment of tactile and non-tactile components that are used for training shall be accurate within 1 inch and maintain the relation between adjacent components within .25 inches.  Non-tactile components that are not used for training shall be located within 1.5 inches of their actual position.  All measurements shall be made from a single reference point.  
Items normally present in the driver compartment of the vehicle but not critical for training the required driver tasks shall be presented in mock-up form with the same size, shape and location as the real components.  Detachable devices (i.e. DVE night vision device) on the vehicles used to drive the vehicle shall also be simulated.  The driver’s seat and headrest shall be replicated to include all adjustments and range of motion available in the actual vehicle.  The vehicle body, periscopes and, if appropriate, external frame assemblies shall be functionally replicated to provide appropriate visual and human factor obstructions.  The driver’s compartment shall include a fresh air circulation and exchange system with sufficient airflow to maintain the internal temperature within +5 degrees F of the temperature outside the driver’s compartment.  The simulated driver compartments shall be equipped with the decals and instructional plates visible in the driver’s compartment of the vehicle. The simulated driver compartments shall be equipped with rear ingress/egress with a simulated turret traverse lock.
Installation of either the ABV or JAB hardware specified in paragraph A-3.2.3.1.1 into an M1A1 SA or M1A2 SEP configured driver’s compartment shall be accomplished in less than 30 minutes with an objective time of 15 minutes by instructor/operator personnel.  The CDT/TEV cab  shall be designed such that reconfiguration by instructor/operator personnel between ABV configuration and the JAB configuration or vice versa can be accomplished in less than 30 minutes, with a desired objective time of 15 minutes. 

A-3.2.3.1.1  Driver’s Compartment Subsystem Common Components
The CDT/TEV driver’s compartment subsystem shall contain the common components specified in paragraph 3.2.2.1.1. 
A-3.2.3.1.2  ABV Specific Driver’s Compartment Components
The CDT/TEV kit shall include the following ABV specific components: 

d. Multipurpose Control Unit (MCU)

e. Remote Multipurpose Control Unit (RMCU)

The ABV specific components shall have the following capabilities and characteristics:

A-3.2.3.1.2.1  Multipurpose Control Unit (MCU)
The Multipurpose Control Unit (MCU) shall replicate physically and functionally the Multipurpose Control Unit in the ABV.  All switches and indicators shall operate in accordance with TM 10984A-OR/3 Front End Equipment operator’s manual.

A-3.2.3.1.2.2  Remote Multipurpose Control Unit (RMCU)
The Remote Multipurpose Control Unit (RMCU) shall replicate physically and functionally the Remote Multipurpose Control Unit in the ABV.  All switches and indicators shall operate in accordance with TM 10984A-OR/3 Front End Equipment operator’s manual.

A-3.2.3.1.3  JAB Specific Driver’s Compartment Components
The CDT/TEV kit shall include the following JAB specific components: 

a. Launcher Panel
b. Launcher Indicator Panel
c. Hydraulic Power Unit Control Panel

The JAB specific components shall have the following capabilities and characteristics:

A-3.2.3.1.3.1  Launcher Indicator Panel (LIP)
The Launcher Indicator Panel shall replicate physically and functionally the LIP in the JAB.  All switches and indicators shall operate in accordance with TM 11374A-OR/1 operator’s manual dated March 31, 2008.

A-3.2.3.1.3.2  Launcher Panel (LP)
The Launcher Panel shall replicate physically and functionally the LP in the JAB.  All switches and indicators shall operate in accordance with TM 11374A-OR/1 operator’s manual dated 31 March 2008.

A-3.2.3.1.3.3  Hydraulic Power Unit Control Panel (HPUCP)
The Hydraulic Power Unit Control Panel shall replicate physically and functionally the HPUCP in the JAB. All switches and indicators shall operate in accordance with TM 11374A-OR/1 operator’s manual dated March 31, 2008.
A-3.2.3.1.4  Additional Driver’s Compartment Components
The CDT/TEV driver’s compartment subsystem shall contain the Additional Driver’s Compartment Components specified in paragraph 3.2.2.1.4. 

A-3.2.3.1.5  Vehicle Commander’s Station
The CDT/TEV shall include a vehicle commander’s station capable of training crew coordination tasks by using a crew intra-vehicular communication system, an out the window commander’s view display and a touchscreen capable of simulating various vehicle commander’s controls and indicators. The vehicle commander’s station shall consist of a workstation with the out the window display mounted above the touchscreen monitor.  The crew intra-vehicular communication system shall replicate the intercom system in the ABV and the JAB.  The touchscreen shall include simulations for the following vehicle commander’s controls and indicators:


ABV:

a. Lane Marking System (LMS) Control Unit

b. Command Control Unit (CCU)

c. Linear Demolition Charge System (LDCS) Control Box

JAB:

d. Upgraded Tank Commander’s Panel (UTCP)

e. Integrated Viewing System (IVS) Controller and Display

A-3.2.3.2  Vehicle Simulation
A-3.2.3.2.1  Vehicle Dynamics Performance
The CDT/TEV shall simulate the ABV and JAB vehicle dynamics to the level of detail required to support the training tasks in paragraphs 3.2.1 and A-3.2.1.  Vehicle dynamics shall include steering feel, steering response, acceleration, deceleration, braking, and suspension response.  The threshold vehicle dynamics simulation for the CDT/TEV shall provide models of the power train (e.g., engine, transmission, etc.), suspension (e.g., springing, damping, range of travel, etc.), and the rigid hull of the M1 tank.  The parameters for these models shall be evaluated at 60 Hertz (Hz) to assure smooth and accurate simulation.  Terrain topography and surface characteristics shall be determined and combined with control inputs from the driver compartment to provide inputs to the models of the engine, transmission, steering, brakes, suspension, and hull.  The vehicle dynamics simulation results shall drive the visual displays, motion cues, aural cues, and instrumentation in the driver compartment and the out the window display at the vehicle commander’s station.  The CDT/TEV shall utilize the vehicle dynamics model used in the CDT/TV with pertinent parameter changes for vehicle configuration, weight, weight location, moments of inertia, etc.
The vehicle dynamics of the CDT/TEV shall meet the performance requirements for the critical maneuvers for the CDT/TV listed in PRF-PT-00486, Version 4.2, dated September XX, 2009, paragraph 3.2.2.2.1 with variations for the differences in pertinent vehicle parameters.
A-3.2.3.2.1.1  Engine Model
The Engine Model for the CDT/TEV shall be the same as the Engine Model specified in paragraph 3.2.2.2.1.1. 
A-3.2.3.2.1.2  Transmission Model
The Transmission Model for the CDT/TEV shall be the same as the Transmission Model specified in paragraph 3.2.2.2.1.2. 
A-3.2.3.2.1.3  Steering and Brake Model

The Steering and Brake Model specified in paragraph 3.2.2.2.1.3 shall be modified to account for any differences between the M1 steering and braking forces and the ABV or JAB steering and braking forces. 

A-3.2.3.2.1.4  Suspension Model
The Suspension Model specified in paragraph 3.2.2.2.1.4 shall be modified to account for any differences between the M1 suspension and the modified suspension systems used on the ABV and JAB. 

A-3.2.3.2.1.5  Hull Model
The Hull Model specified in paragraph 3.2.2.2.1.5 shall be modified to account for any differences between the M1 hull and the ABV or JAB hulls. 

A-3.2.3.2.1.6  Physics-based Ownship Models  (priced option)
In addition to the models specified in paragraphs A-3.2.3.2.1.1 through A-3.2.3.2.1.5, the CDT/TEV shall have an objective to develop physics-based ownship models for the ABV and JAB.  The physics-based models shall be capable of altering CDT/TEV hardware and software responses to real-time changes in terrain types, loading on vehicle components such as tracks, suspension and front end equipment, and environmental conditions.  Hardware and software responses shall include, but not be limited to, changes in aural cue pitch and volume, changes in steering and braking feel and response, and changes in motion platform response.
A-3.2.3.2.2  Malfunctions and Emergency Conditions
In addition to the malfunctions and emergency conditions specified in paragraph 3.2.2.2.2, the CDT/TEV shall meet the requirements listed in the following list of malfunctions and emergency conditions for the ABV and the JAB.  All the malfunctions and emergency conditions listed herein shall present the appropriate feedback (e.g., abnormal vehicle dynamics, instrument readings, aural cues, etc.) to the driver trainee consistent with the operation and performance of the ABV or the JAB.  For the ABV Malfunction and Emergency Conditions, all relevant crew indicators and warnings shall operate in accordance with (IAW) TM 10984A-OR/3 and TM 10984A-OI/7.  For the JAB Malfunction and Emergency Conditions, all relevant crew indicators and warnings shall operate IAW TM 11374A-OR/1 and TM 11374A-OR/2.  All malfunctions and emergency conditions listed below shall be able to be programmed to activate at specified points in pre-programmed scenarios or initiated and cleared by the instructor in free play scenarios unless otherwise specified herein.  The CDT/TEV shall include the following malfunctions and emergency conditions:


a.  Malfunction and Emergency Condition Indications


1). Engine Fire - Activation of the engine fire malfunction shall only be possible when the engine is running.  There shall be three engine fire scenarios, each having an equal probability of occurrence when the engine fire malfunction is active.



2).  Loss of Engine Power – Activation of the loss of engine power 

malfunction shall result in a lack of engine response to the throttle control and reduction of the maximum engine speed to idle speed with appropriate power output to the tracks.  In addition, response to steering and service brake inputs shall be reduced by 50% and the hydraulic pressure gauge shall have a low pressure reading (less than 1000 psi) to simulate the loss of hydraulic pressure.  If engine is shut off, attempts to restart while the malfunction is active shall result in an abort.  The loss of engine power malfunction shall only be cancelled by instructor command.

b.  Malfunction and Emergency Condition Responses


1).  Engine Fire


2).  Loss of Engine Power – When the loss of engine power malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a).  Set THROTTLE to idle




b).  Set TACTICAL IDLE switch to OFF




c).  Halt tank




d).  Set PARKING BRAKE




e).  Set SHIFT CONTROL to Neutral (N)

The CDT/TEV shall include the following ABV/JAB specific malfunctions and emergency conditions:


a.  ABV Malfunction and Emergency Condition Indications


1).  Engine Fire - Activation of the engine fire malfunction shall only be possible when the engine is running.  There shall be three engine fire scenarios, each having an equal probability of occurrence when the engine fire malfunction is active.



2).  Loss of Engine Power – Activation of the loss of engine power 

malfunction shall result in a lack of engine response to the throttle control and reduction of the maximum engine speed to idle speed with appropriate power output to the tracks.  In addition, response to steering and service brake inputs shall be reduced by 50% and the hydraulic pressure gauge shall have a low pressure reading (less than 1000 psi) to simulate the loss of hydraulic pressure.  If engine is shut off, attempts to restart while the malfunction is active shall result in an abort.  The loss of engine power malfunction shall only be cancelled by instructor command.


b. JAB Malfunction and Emergency Condition Indications


1). Hydraulic Power Unit (HPU) fails and the bridge is launched or recovered in backup or reversionary mode using only the turbine pump on the engine gearbox.  It is much slower than using the HPU but meets the requirement.



2). Loss of Engine Power – When the loss of engine power malfunction is executed during a scripted or free play scenario, the trainee shall execute the following sequence of responses, in the correct order and within 30 seconds for a satisfactory score:




a). Set THROTTLE to idle




b). Set TACTICAL IDLE switch to OFF




c). Halt tank




d). Set PARKING BRAKE




e).  et SHIFT CONTROL to Neutral (N)
A-3.2.3.3  Visual Simulation

The CDT/TEV shall utilize the visual simulation subsystem of the CDT with the addition of an out the window display at the vehicle commander’s station.  The visual simulation shall include the CDT image generators (standard visible environment and sensor image generators), CDT display system and CDT visual system database(s).  The CDT/TEV shall operate in two (2) configuration modes, Open and Closed Hatch Mode.

A-3.2.3.3.1  Visual Scenes
In addition to the CDT visual environment database as specified in the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version. 4.0 dated 13 August 2008, the CDT/TEV shall utilize the Ft. Leonard Wood TA-244 visual environment database.  The TA-244 database shall include a minimum of four 1 km x 1 km areas of dynamic terrain (priced option).  Areas of dynamic terrain shall allow the terrain skin to be altered by the ABV FEE and cratered by detonations of mines and by detonation of the LDCS.  The TA-244 database shall also allow the placement of relocatable and moveable barricade models.  The barricade models shall include rubble piles, stacked vehicle tires (both burning and non-burning), concrete Jersey type barriers, 42 inch high stone walls, chain link fences and civilian vehicle blockades.  The CDT/TEV shall have any fixed FOV obstructions (e.g., hull or structural components) visible in the open or closed hatch FOV displayed in the visual scene as a fixed entity.  In addition to any fixed obstructions, when configured as an ABV, the CDT/TEV shall display FOV obstructions based on the type and position (raised, lowered, float) of any FEE attached to the vehicle as part of the scenario.  The simulated eye point height of the displayed image shall be the same as that realized by the ABV or JAB driver in the operational vehicle.  For the out the window display at the vehicle commander’s station, the simulated eye point height of the displayed image shall be the same as that realized by the ABV or JAB commander in the operational vehicle.
A-3.2.3.3.2  Display Configuration

The CDT/TEV shall use the same display configuration as specified in paragraph 3.2.2.3.2 for the driver’s station with the addition of an out the window display at the vehicle commander’s station.
A-3.2.3.3.3  Sensor Image Simulation
The visual simulation system shall provide a sensor simulation capability that replicates the DVE available in the actual M1 Abrams tank.  The capability to change pointing direction and image source shall be the same as in the actual vehicle.  The sensor simulation modes shall be available at all times, where appropriate, during a simulation session.  The sensor simulation shall utilize the visual database with additional descriptors and object data necessary to generate images with the fundamental characteristics of the sensor being simulated. The simulated sensor imagery shall include the effects of artificial illumination (e.g., headlights, flares, weapons flashes, and cultural light sources).
A-3.2.2.3.4  Visual Effects
The visual effects produced by the CDT/TEV shall occur simultaneously with the condition causing the effect.  The following operating or environmental conditions listed in priority order shall produce appropriate visual effects to the driver trainee:

an. Own vehicle hit by rocket propelled grenade (RPG).

ao. Own vehicle hit by an improvised explosive device (IED)

ap. Own vehicle triggering a mine.

aq. Main Gun Firing. 

ar. Nearby Explosion.  Visual effect is active only when friendly and/or enemy fire is enabled and produces the visual effect of an explosion when a simulated round impacts or IED detonates within 200 meters or closer to the vehicle.

as. Smoke grenade firing

at. LDCS firing

au. LDCS rocket launch

av. FEE raising and lowering

aw. Scissor Bridge launch/recovery

ax. ABV collisions with obstacles/barricades

A-3.2.3.4  Aural Cue and Communications
The CDT/TEV shall utilize the aural cues and communications subsystem of the CDT to produce realistic or authentic aural cues in response to vehicle operation (movement, malfunctions, and gun fire) and interaction with the physical (terrain interaction) and tactical environment (weapons effects).  The CDT/TEV shall meet the general aural cue and communications requirements as specified in the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version. 4.0 dated 13 August 2008.

The aural cues produced by the CDT/TEV shall occur simultaneously with the condition causing the sound.  The following operating or environmental conditions listed in priority order shall produce appropriate aural responses to the driver trainee:

ay. iDID voice (M1A2 SEP V2) – Audible voice announcing warnings over the intercom system

az. Own vehicle hit by rocket propelled grenade (RPG).
ba. Own vehicle hit by small arms fire

bb. Own vehicle hit by an improvised explosive device (IED)
bc. Own vehicle triggering a mine.
bd. Collision when the vehicle collides with an object.  Aural cue shall be representative of the collision object.

be. Collision when own vehicle collides with another vehicle in the database.  Aural cue shall be representative of the collision object.

bf. Main Gun Firing, the breech opening and the brass cartridge hitting the turret floor. 

bg. Nearby Explosion.  Cue is active only when friendly and/or enemy fire is enabled and produces the sound of an explosion when a simulated round impacts or IED detonates within 200 meters or closer to the vehicle.

bh. Soft/Glancing Collision

bi. Fire Extinguisher Shot discharge – Simulates the sound of high pressure gas escaping through a valve
bj. Throwing a track – A series of pops to simulate the road wheels riding up on the track center guides.

bk. Thrown track – A loud grinding metal noise with a three second duration.
bl. Turning (variable speeds) 

bm. Track clatter sounds shall be active as long as the vehicle is moving. Track clatter sound shall vary appropriately with the speed of the vehicle. 

bn. Parking Brake Engagement and Release – Parking brake engagement shall simulate the ratcheting sound of setting the parking brake.  Parking brake release shall simulate the sharp metallic sound of releasing the parking brake.
bo. Engine Shutdown – Simulates the spinning down of the turbine engine.
bp. Engine Startup – Simulates the starter motor whine and the spin up of the turbine engine.
bq. Engine Startup Abort

br. Starter Motor activation

bs. Engine running.  Varies appropriately with engine RPM (including gear changes).

bt. Personnel Heater Fan.

bu. Engine running in protective mode

bv. Bilge Pump

bw. Gas Particulate Filter Fan

bx. Overpressure system
by. Mine detonation (on contact with FEE blade)

bz. LDCS raise

ca. LDCS rocket launch

cb. LDCS detonation

cc. LDCS lowering

cd. FEE raise/lower

ce. Scissor Bridge deployment/recovery

cf. ABV collision with obstacles/barricades

cg. JAB HPU operation

A-3.2.3.5  Scoring Criteria
The Scoring Criteria for the CDT/TEV shall be the same as the Scoring Criteria specified in paragraph 3.2.2.5. 
A-3.2.3.6  After Action Review Subsystem

The After Action Review system used in the CDT/TEV shall be in accordance with the requirements of the System Requirements Document for the Common Driver Trainer System, PRF-PT-00430, Version. 4.0 dated 13 August 2008.

A-3.2.3.7  Training Scenarios
The CDT/TEV shall have access to the preprogrammed and non-preprogrammed (free run) training scenarios previously developed for other CDT variant vehicles.  There shall be 12 CDT/TEV specific training scenarios, eight ABV scenarios and 4 JAB scenarios,  that can be executed in the pre-programmed or free run mode. The scenarios shall include:

1. One ABV scenario which requires the driver and/or vehicle commander to utilize the FWMP, CDB, LDCS and LMS. 

2. One ABV scenario which requires a crew to fill in a tank ditch and create path through a dirt berm.

3. One ABV scenario to use the CDB to clear a wire obstacle.
4. One ABV scenario that breaches a minefield (< 100m) with one LDC.
5. One ABV scenario that breaches a minefield (> 100m) with two LDCs.
6. One ABV scenario that uses the FWMP to clear a path in a minefield.  When the FWMP is damaged beyond use, jettison the FWMP and retreat from minefield..

7. One ABV scenario that uses the CDB to gain entrance to an urban complex.

8. One ABV scenario with CDB that comes under attack in an ambush.

9. One JAB scenario that has the deployment and recovery of the MLC 70 bridge.

10. One JAB scenario that breaches a 40 foot road crater with the MLC 70 bridge on the route to an objective.

11. One JAB scenario where the driver responds to malfunctions correctly and then deploys the MLC 70 bridge.
12. One JAB scenario where own vehicle follows lead vehicle on a route with barriers and traffic to a breach site and deploy the MLC 70 bridge.

A-3.2.3.8  Human Model Hand and Arm Signals
 The animated, interactive human model shall provide hand/arm equipment configuration signals to the driver in response to scenario requirements and driver actions in accordance with the performance requirements of PTF-PF-00430, Version 4.2, dated September XX, 2009, paragraph 3.2.1.3.4.16.  The animated, interactive human model shall provide the tank hand and arm signals of PTF-PF-00430, Version 4.2, dated September XX, 2009, paragraph 3.2.2.8.a.1 and 3.2.2.8.a.2.  The animated, interactive human model shall also have the following ABV and JAB ground guide hand/arm equipment configuration signals: 
a  Assault Breacher Vehicle (ABV)

1. High Lift Adapter (HLA) Daylight Hand and Arm Signals -
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Left arm is placed at chest level or higher for operator to see, right elbow is laid on top of left closed hand, right hand is palm down open and flat above left elbow, right hand is then moved up and down off the elbow about 6 inches to indicate HLA. Driver should signal to ground guide he understand by nodding his head up and down.  
a.) HLA Raise -
[image: image29.jpg]



Left arm is placed at chest level or higher for operator to see, right elbow is laid on top of left closed hand, right hand is raised to show index finger pointing up and rotating the finger.

b.) HLA Lower -
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Left arm is placed at chest level or higher for operator to see, right elbow is out to side with right forearm pointing down with the index finger and rotate the finger.
c.) HLA Pins In -
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Both hands are chest height or higher for driver to see, hands are closed except for thumbs pointing out. Hands are shoulder width apart and moved so thumbs touch and returned to shoulder width apart to signal pins in. 
d.) HLA Pins Out -
[image: image32.jpg]



Both hands are chest height or higher for driver to see, hands are closed except for thumbs.  Hands are shoulder width apart with thumbs facing outward and moved so the edge of the hands touch and returned to shoulder width apart to signal pins in.
2. High Lift Adapter (HLA) Night Hand and Arm Signals -
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Left arm is placed at chest level or higher for operator to see, right elbow is laid on top of left closed hand that holds a flashlight, right hand holds a second flashlight above left elbow, right hand with flashlight is then moved up and down off the left elbow about 6 inches to indicate HLA.  Driver should signal to ground guide he understand by nodding his head up and down.  

a.)  Raise HLA -
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Left arm is placed across the body at chest level or higher for operator to see, right elbow is laid on top of left hand that holds a flashlight.  The right hand with flashlight is raised straight above left hand with flashlight.  The right hand with flashlight is rotated next to GG head.

b.) Lower HLA -
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Left arm is placed across the body at chest level or higher with a flashlight in the left hand.  The right hand with flashlight is held low by the GG side.  The right hand with flashlight is rotated next to GG right side.

c.)  HLA Pins In - 
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Both hands with flashlights are held chest height or higher for driver to see. Hands initially at shoulder width apart and moved so flashlights touch for 2 – 3 seconds and then returned to shoulder width apart to repeat the sequence. 
d.) HLA Pins Out -
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Both hands with flashlights are held chest height or higher for driver to see. Hands initially are shoulder width apart and moved so flashlights end up double arms length apart  for 2 – 3 seconds and then returned to shoulder width apart to repeat the sequence. 
3. Front End Equipment (FEE) - Full Width Mine Plow (FWMP)/Combat Dozer Blade (CDB) Daytime Hand and Arm Signals -
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Left hand and arm are placed behind the back, the right arm is placed chest level or higher with hand open for operator to see, the right arm is then moved in an up and down motion to indicate FEE Equipment.
a.) Raise Plow/Blade -
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Same position as above except right hand is raised to show index finger pointing up and rotating the finger.
b.) Lower Plow/Blade -
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Same position and use of hand as raise plow blade except now you point down with the index finger and rotate the finger.
4. Front End Equipment (FEE) - Full Width Mine Plow (FWMP)/Combat Dozer Blade (CDB) Night Hand and Arm Signals -
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Left arm is placed behind the back so driver cannot see the flashlight in left hand.  Right hand holds a flashlight at chest height or higher across the body for the operator to see.  The right hand with flashlight is then moved up and down about 6 inches to indicate FEE.  Driver should signal to ground guide he understand by nodding his head up and down.  

a.)  Raise Plow/Blade -
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Left arm is placed behind the back so driver cannot see the flashlight in left hand.  The right hand with flashlight is raised up to head height.  The right hand with flashlight is rotated next to GG head.  Driver should signal to ground guide he understand by nodding his head up and down.  

b.) Lower Plow Blade -
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Left arm is placed behind the back so driver cannot see the flashlight in left hand.  The right hand with flashlight is lowered down by side of GG leg.  The right hand with flashlight is rotated next to side of GG leg.  Driver should signal to ground guide he understand by nodding his head up and down.  

b. Joint Assault Bridge Daylight Hand and Arm Signals
1. Bridge Extend -
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The index finger on the right hand is pointed down to indicate extend the bridge, while the left hand fingers are used to indicate which stage the driver is in (1 thru 4). Once a stage is complete the operator receives a light on his instrument panel indicating the stage is complete, he then signals the ground guide that that stage is complete.  Guide indicates the next stage after the previous stage is complete.
2. Bridge Retract - 
[image: image50.jpg]




[image: image51.jpg]



The index finger on the right hand is pointed up to indicate retract the bridge, while the left hand fingers are used to indicate which stage the driver is in (1 thru 4). Once a stage is complete the operator receives a light on his instrument panel indicating the stage is complete, he then signals the ground guide that that stage is complete.  Guide indicates the next stage after the previous stage is complete.
3. Pins In -
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Both hands are chest height or higher for driver to see, hands are closed except for thumbs pointing out. Hands are shoulder width apart and moved so thumbs touch and returned to shoulder width apart to signal pins in.
4.  Pins Out -
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Both hands are chest height or higher for driver to see, hands are closed except for thumbs. Hands are shoulder width a part thumbs facing outward and moved so palms touch and returned to shoulder width apart to signal pins in.
a. Joint Assault Bridge Night Hand and Arm Signals
This can be done by turning right hand flash light on and off for each stage 1 thru 4. Example stage 1 complete driver turns flashlight off then back on one flash, GG response by flashing back turns flashlight off then back on one flash. 
1.  Bridge Extend - 
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The ground guide’s right hand light with flashlight is held down by the hip to indicate extend the bridge while the left hand flashlight is used to indicate when to execute the bridge extension stages (1 thru 4).   This can be done by turning the left  hand flash light on and off the appropriate number of times for each stage 1 thru 4. Once a stage is complete the operator/driver receives a light on his instrument panel to indicate the stage is complete, he then signals the ground guide that that stage is complete.  
2.  Bridge Retract - 
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The right hand with flashlight is held up, even with or above the head, to indicate retract the bridge, while the flashlight in the left hand, held at chest height, is used to indicate which stage the driver is in (1 thru 4).  This can be done by turning the left hand flash light on and off the appropriate number of times for each stage 1 thru 4.   Once a stage is complete the operator receives a light on his instrument panel stage is complete, he then signals the ground guide that that stage is complete. 
3.  Pins In -
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Both hands with flashlights are held chest height or higher for driver to see. Hands initially at shoulder width apart and moved so flashlights touch for 2 – 3 seconds and then returned to shoulder width apart to repeat the sequence. 
4.  Pins Out - 

[image: image58.png]


[image: image59.png]



Both hands with flashlights are held chest height or higher for driver to see. Hands initially are shoulder width apart and moved so flashlights end up double arms length apart for 2 – 3 seconds and then returned to shoulder width apart to repeat the sequence. 
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		Performance Description

		Idle Speed in Drive

		Idle Speed in Low

		Half-Throttle Speed at 31 sec.

		Full-Throttle Speed at 31 sec.

		Brake Distance

		Hill Climbing Maximum Slope

		Turn Radius

		Lateral Velocity

		Initial Speed

		Delta Speed

		Pivot Radius



		

		(MPH)

		(MPH)

		(MPH)

		(MPH)

		(Feet)

		Max. Speed

		Track Speed (MPH)

		Grnd Speed (MPH)

		Stop on Hill

		(Feet)

		(Ft/Sec)

		(MPH)

		(MPH)

		(Feet)



		Terrain Type

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Pavement

		2.69

		2.47

		21.84

		36.20

		40.15

		0.540

		4.89

		4.09

		Yes

		24.61

		-0.1496

		13.89

		-11.21

		2.11



		Dirt

		1.17

		1.34

		19.42

		33.24

		44.89

		0.400

		7.80

		5.72

		Yes

		19.50

		-0.2177

		11.99

		-8.70

		3.92



		Sand

		0.59

		0.96

		18.59

		32.35

		45.62

		0.110

		19.90

		18.78

		Yes

		18.84

		-0.2219

		11.41

		-8.14

		4.24



		Mud

		0.00

		0.51

		17.80

		31.14

		51.58

		0.350

		8.92

		4.76

		Yes

		23.81

		-0.128

		7.21

		-3.77

		19.88



		Rock

		0.61

		0.93

		18.56

		32.06

		56.55

		0.280

		10.89

		6.79

		Yes

		26.44

		-0.1361

		11.39

		-7.84

		2.73



		Grass

		0.77

		1.10

		18.85

		32.74

		40.21

		0.450

		5.66

		4.6

		Yes

		20.08

		-0.1601

		11.62

		-8.7

		2.54



		Wet Pavement

		2.65

		2.43

		21.80

		35.99

		44.87

		0.430

		7.65

		4.47

		Yes

		5.68

		-0.3686

		13.83

		-10.35

		3.00



		Wet Dirt

		0.69

		1.02

		18.69

		32.37

		45.25

		0.340

		9.38

		7.30

		Yes

		22.02

		-0.1549

		11.51

		-8.22

		3.46



		Wet Sand

		0.00

		0.14

		17.22

		30.79

		40.58

		0.420

		5.91

		4.37

		Yes

		10.36

		-0.2130

		7.04

		-4.07

		2.22



		Wet Mud

		0.00

		0.00

		2.79

		10.65

		13.58(1)

		0.025

		14.59

		8.44

		Yes

		4.01

		0.00

		0.42

		-0.39

		4.52



		Wet Rock

		0.00

		0.00

		16.49

		29.60

		61.40

		0.230

		11.9

		7.09

		Yes

		28.13

		-0.1069

		6.76

		-3.36

		6.40



		Wet Grass

		0.00

		0.30

		17.42

		31.02

		43.25

		0.230

		11.90

		10.45

		Yes

		11.09

		-0.2265

		7.13

		-3.93

		2.72



		Ice

		2.62

		2.12

		20.15

		28.84

		172.33

		0.072

		31.48

		5.66

		Yes

		21.45

		-0.9630

		14.69

		-9.26

		3.38



		Snow

		0.08

		0.49

		17.55

		30.07

		72.48

		0.140

		17.50

		11.85

		Yes

		9.99

		-0.3875

		10.71

		-6.50

		2.43
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		Vehicle Parameter 

		Test No.

		Time (secs)

		Trans Range

		Throttle

		Brake

		Steering

		Terrain Slope

		Test Parameter

		Comments



		Performance Description 

		

		

		

		

		

		

		

		

		

		



		OV speed at idle in surface drive on flat surface

		T2

		35.0

		Drive

		Idle

		Off

		0.0

		0.0

		Vehicle speed

		

		The duration of the test is 35 seconds, for the first 2 seconds the vehicle is at rest (in neutral at idle). At t = 2 seconds set the transmission to drive. Determine the vehicle speed after accelerating for 33 seconds



		OV speed at idle in low on flat surface

		T3-1

		35.0

		Low

		Idle

		Off

		0.0

		0.0

		Vehicle speed

		

		The duration of the test is 35 seconds, for the first 2 seconds the vehicle is at rest (in neutral at idle). At t = 2 seconds set the transmission to drive. Determine the vehicle speed after accelerating for 33 seconds



		OV speed at ½ throttle in low on flat surface

		T3-2

		33.0

		Low

		0.5

		Off

		0.0

		0.0

		Vehicle speed

		

		The duration of the test is 33 seconds, for the first 2 seconds the vehicle is at rest (in neutral at idle). At t = 2 seconds set the transmission to low and throttle to 50%. Determine the vehicle speed after accelerating for 31 seconds



		OV speed at full throttle in low on flat surface

		T3-3

		33.0

		Low

		1.0

		Off

		0.0

		0.0

		Vehicle speed

		

		The duration of the test is 33 seconds, for the first 2 seconds the vehicle is at rest (in neutral at idle). At t = 2 seconds set the transmission to low and throttle to 100%. Determine the vehicle speed after accelerating for 31 seconds



		OV braking distance from 25 MPH

		T5

		-

		Low

		1.0

		Off

		0.0

		0.0

		Vehicle speed

		

		Vehicle accelerates until it reaches 25 MPH



		

		

		-

		Low

		Idle

		On

		0.0

		0.0

		Braking distance

		

		After  reaching 25 MPH full brake is applied and throttle returned to idle.  Braking distance is determined from vehicle position when it reaches 25 MPH until it comes to rest.



		OV climbing and stopping on hill

		T7

		30.0

		Low

		1.0

		Off

		0.0

		(1)

		Track speed

		Vehicle speed

		Climbing speed of vehicle after 20 seconds on a hill of slope specified in Table III.2 for the terrain type under test.



		

		

		35.0

		Low

		Idle

		On

		0.0

		(1)

		Vehicle speed

		

		At 35.0 seconds, the brake is fully applied,  does the vehicle come to rest on the specified slope. 



		OV turning radius with constant throttle and steering angle

		T9

		71.0

		Low

		0.75

		Off

		1.0

		0.0

		Turning radius

		

		On flat ground vehicle starts from rest, after 71 seconds with vehicle at constant throttle and steering angle and on a flat surface, determine turning radius of the turn.



		OV speed loss and peak lateral velocity for hard turn

		T12

		33.0

		Low

		0.275

		Off

		0.0

		0.0

		Vehicle speed

		

		Vehicle speed after accelerating for 53 seconds on a flat surface. 



		

		

		84.0

		Low

		0.275

		Off

		(2)

		0.0

		Vehicle speed loss

		Lateral velocity

		Vehicle speed loss from the instant the turn was initiated (at 53 seconds) to the end of the test (84 seconds) and peak lateral velocity in turn.



		OV turning radius for pivot turn on flat surface

		T13

		56.0

		Pivot

		Idle

		Off

		1.0

		0.0

		Turning radius

		

		Vehicle turning radius for a pivot turn on a flat surface after 56.0 seconds
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		Terrain Type

		Dry Pavement

		Packed Sand

		Wet Sand

		Loose Sand

		Soft Sand



		Idle Speed in Drive (MPH)

		2.48

		1.53

		0.44

		0.0

		0.0



		Idle Speed in Low (MPH)

		2.55

		2.21

		1.89

		1.20

		0.27



		Half Throttle Speed in Low (MPH)

		22.83

		20.70

		18.77

		14.13

		11.09



		Full Throttle Speed in Low (MPH)

		38.42

		35.66

		33.59

		29.70

		24.66



		Brake Distance (Feet)

		38.77

		44.49

		42.11

		45.02

		33.26



		Hill Climb: Max Slope

		0.54

		0.400

		0.42

		0.37

		0.16



		Hill Climb: Vehicle Speed (MPH)

		4.55

		4.99

		4.19

		4.15

		9.08



		Hill Climb: Track Velocity (MPH)

		5.38

		7.59

		6.66

		7.64

		12.20



		Hill Climb: Stop on Hill (Yes/No)

		Yes

		Yes

		Yes

		Yes

		Yes



		Turn Radius (Feet)

		27.70

		27.18

		28.39

		37.80

		46.61



		Lateral Velocity (ft/sec)

		-0.53

		-1.03

		-0.42

		-0.20

		-0.09



		Initial Speed (MPH)

		14.02

		12.67

		11.35

		9.14

		7.48



		Delta Speed (MPH)

		-5.29

		-2.63

		-2.17

		-1.03

		-0.56



		Pivot Radius (Feet)

		2.10

		19.44

		20.91

		0.00

		0.00






