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1  scope

This Specification defines the requirements for the Stryker Maintenance Trainer System (MTS) PHASE IV Diagnostic/Troubleshooting Trainer (DTT) and the methods to be used to ensure that each requirement has been met.  This specification expands on the fielded trainer by incorporating 3-D graphics and adding requirements for the STRYKER Mobile Gun System.
1.1  Identification

The Phase IV DTT Stryker Maintenance Trainer is also referred to as “the trainer” or “the training device” within this document.  The trainer provides maintenance training capability for the Army’s 91S Military Occupational Specialty (MOS).  This capability supports familiarization, institutional and unit training.  The intent is to provide training for maintenance personnel in system operation, symptom verification, troubleshooting, fault isolation, adjustment, servicing, and removal/replacement of Line Replaceable Units (LRUs). 

1.2  System Overview

The Stryker vehicle is a single hull, eight-wheel vehicle delivered in multiple versions: including the Infantry Carrier Vehicle (ICV), Engineering Support Vehicle (ESV), Anti-Tank Guided Missile Vehicle (ATGM), Fire Support Vehicle (FSV), Mortar Carrier Vehicle (MC) and Mobile Gun System (MGS).  The Phase IV DTT Stryker MTS is designed to teach the soldier troubleshooting tasks and remove and replace tasks for the 91S military occupational specialties (MOS).  The Phase IV DTT is capable of training critical tasks contained in this MOS on the each vehicle variant.  This document presents the Program-Unique Requirements of the Phase IV DTT and the associated Training Management System (TMS). The Phase IV DTT trainer is a completely virtual system utilizing 3-D graphics.  Navigation and interaction with the trainer is through mouse inputs.  The STRYKER Interactive Electronic Technical Manual (IETM), Version 2.8.2.10 is the source for the definition of each task.  For the MGS the Electronic Maintenance System (EMS) Next-Generation (NG) IETM released 10 December 2013 and viewer version 2.1.7 is the source for the definition of each task.
1.3  Document Overview

This document describes the system requirements of the Phase IV DTT. Where a conflict with this specification and any documentation referenced by this specification regarding or applying to the Stryker MTS occurs, this specification shall take precedence. There is no classified material used in the generation or execution of this software.

Appendix A - Training Task List (TTL) includes a list of the supported Automotive Troubleshooting training tasks for the Phase IV DTT.
Appendix B - TTL includes a list of the supported Automotive Maintenance training tasks for the Phase IV DTT.
Appendix C – Vehicle Operations List includes a list of supported operational tasks for the Phase IV DTT.

Appendix D - Components contains a list of the vehicle components supported by the Phase IV DTT. (This list must be expanded based on the final design)
Appendix E - Button Tasks contains a list of the button tasks (i.e., single action user tasks that accomplish multiple maintenance activities such as “Perform Road Test”) supported by the Phase IV DTT. (This list must be expanded based on the final design)
Appendix F – TTL includes a list of the supported Troubleshooting tasks for the RWS.
Appendix G – TTL includes a list or the supported Maintenance tasks for the RWS.
Appendix H – TTL includes a list of the supported Troubleshooting tasks for the ATGM.
Appendix I – TTL includes a list or the supported Maintenance tasks for the ATGM.
Appendix J – TTL includes a list of the supported Troubleshooting tasks for the FSV.
Appendix K – TTL includes a list or the supported Maintenance tasks for the FSV.
Appendix L – TTL includes a list of the supported Troubleshooting tasks for the MCV-B.
Appendix M – TTL includes a list or the supported Maintenance tasks for the MCV-B.
Appendix N –TTL includes a list of the supported Troubleshooting tasks for the MGS
Appendix O – TTL includes a list of the supported Maintenance tasks for the MGS.
Appendix P –List of filter options applicable to the IETM for the MGS.
2  referenced documents

2.1  Government Documents

2.1.1  Specifications, standards, and handbooks.  

The following specifications, standards, and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.

MIL-STD-130 Identification Marking of U.S. Military Property

(Copies of these documents are available from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA  19111-5094 or http://quicksearch.dla.mil/
2.1.2  Other Government documents, drawings, and publications
Stryker Phase IV Requirements Traceability Matrix
2.2  Non‑Government publications 

ANSI NFPA 101 Life Safety Code 

ANSI NFPA 70 National Electrical Code 

ANSI NFPA 72 National Fire Alarm Code 

ANSI NFPA 780 Standard for the Installation of Lightning Protection Systems 

ANSI Z535.4 Standard for Product Safety Signs and Labels

(Copies of these documents are available from ANSI Standards Store www.ansi.org.) 

3  requirements

3.1  Required Modes

The trainer will operate in or support various modes.  The modes include Lesson Selection, Lecture, Demonstration, Training, and Diagnostics.  The Lesson Selection and Diagnostics modes are operator selectable.  The Lecture, Demonstration, and Training modes are a common mode of execution but differ in how the instructor makes use of that mode.  The characteristics of these modes are addressed in the relative paragraphs of this section.

3.1.1  Lesson Selection

The trainer shall provide the capability for the instructor to select a lesson.  The Training Management System (TMS) maintains a library of lessons that can be selected for training.  All lessons for the automotive, Remote Weapon Station (RWS), Anti-tank guided Missile (ATGM), and Mortar Carrier (MC) shall follow Integrated Electronic technical Manual (IETM) version 2.8.2.10 and all lessons for the Mobile Gun System (MGS) shall follow the next-generation IETM viewer version 2.1.7 and IETM with release date of 10 December 2013 using the filter options in Appendix P.  From the Instructor Operator Station (IOS), the instructor can select an appropriate lesson from that library to use for training.  Refer to Section 3.2.3.1 

 HYPERLINK  \l "_Lesson_Planning" 
Lesson Planning for further definition of the Lesson Planning/Selection capabilities of the trainer.

3.1.2  Lecture

The DTT trainers provide a classroom environment where the instructor presents both normal and faulted system functionality.  The IOS on the DTT shall allow the operator to optionally select displays for projection on two screens, supporting the instructor’s lecture with high fidelity references to actual vehicle systems and panels.  IOS capability shall be provided to:

a. Select normal or faulted operation

b. Select the presentation method (equipment graphics, functional block diagrams, electrical schematics, IETM)

c. Control the lesson  (refer to Section 3.2.3 

 HYPERLINK  \l "_Instructor_Capabilities" 
Instructor Capabilities)

d. Project a large screen video display

3.1.3  Demonstration

The trainers provide an environment where the instructor has the option to demonstrate both normal and faulted system functionality.  IOS capability shall be provided to:

a. Select normal or faulted operation

b. Select the presentation method (equipment graphics, functional block diagrams, electrical schematics, IETM)

c. Control the lesson  (refer to Section 3.2.3 

 HYPERLINK  \l "_Instructor_Capabilities" 
Instructor Capabilities)

3.1.4  Training

In this mode, the instructor sets up a scenario for students and observes their progress. A scenario is essentially a virtual representation of the steps required to perform a given Enabling Learning Objective (ELO).  The use of the term “scenario” throughout this document is synonymous with an ELO. The trainer mode shall:

a. Support a classroom lockstep mode on the DTTs.  In classroom lockstep mode, all of the students must complete the same step in a scenario before any student can move to the next step.

b. Support individual lockstep mode on the DTTs.  In the individual lockstep mode, the student must perform all of the operations required by the IETM in the same order as that document describes.  There is no interaction with other students.

c. Support knowledge based training by displaying the schematics or system diagram in sufficient detail to allow the student to demonstrate their understanding of the system operation.

d. Provide instructional features and controls to support the learning objectives and instructional tasks during trainer simulation operations.  The student workstations simulate the vehicle and support operations of the maintainer.

e. For the MGS only, ITEM release date 10 December 2013 with EMS NG viewer Version 2.1.7 shall be installed on the DTTs 

The default vehicle variant selected on the IOS for an instructor or warrant officer shall be the ICV.  Execution of all training tasks is assumed to be ISA Standard Day.  Refer to Section 3.2.2 

 HYPERLINK  \l "_Training_Execution_Modes" 
Training Execution Modes for additional information on supported training modes.

3.1.5  Diagnostics

During the loading phase of the computational system, available diagnostics that require no interaction by the operator shall be executed. If all tests are passed, the simulator initialization shall proceed without operator intervention. If any of the diagnostic tests should fail, the simulator shall automatically enter the diagnostic mode. In addition, after the trainer has been initialized for simulation, the operator shall have the ability to enter the diagnostic mode and select from any of the available diagnostics and alignment procedures that have been provided with the COTS system.

3.2  System Capability Requirements

The Stryker MTS is both a training device and a training management tool.  The maintenance training systems shall provide a familiarization, institutional, unit training and skill level development capability for system operation, fault diagnosis, troubleshooting, adjustments, removal/replacement tasks required by the Stryker vehicle systems.  A training management workstation, networked, but separate from the training system(s), shall be provided to allow management to retrieve, review, update, correct, delete, archive, and printout selected student performance (by name or ID number) or group performance data.  Refer to the Section 3.2.9 Training Management System (TMS) section of this document for a complete listing of the reporting capabilities.

The appendices contain the Training Task List (TTL) listing the troubleshooting and maintenance tasks to be supported by the Phase IV DTT.  The maintenance training systems shall provide training for the tasks defined in the TTL.  The training system(s) shall provide a library of preprogrammed training scenarios to train the ELOs contained in the TTL.  For the automotive related ELOs, the vehicle variant supported for Phase IV training shall be the ICV.
For these preprogrammed training scenarios, the fault symptoms shall be predetermined by the scenario content and shall not be alterable by the instructor. The training system(s) shall simulate faults that require the replacement of one or more LRUs to correct the symptoms, as dictated by the tasks identified in the TTL. Completion of the proper fault response sequence by the student shall cancel the fault symptoms in the simulation.

3.2.1  Fidelity Requirements

The training system(s) shall train the functional application of the vehicle system through the student interface, providing those external stimuli and visual effects that prompt crewmember action/reaction.  The training system(s) shall simulate to an appropriate level of fidelity the features, functions, and performance of the vehicle crew compartment.  The vehicle systems to be simulated for required training shall include the following:

a. Remote Weapon Station

b. Anti-Tank guided Missile (ATGM) System

c. Fire Support Vehicle (FSV) System

d. Mortar Carrier Vehicle – B (MCV-B) System

e. Main Gun System (MGS)

f. Power Pack

g. Engine

h. Transmission

i. Power Module

j. Pneumatic System

k. Fuel System
l. Exhaust System

m. Driveline

n. Suspension

o. Doors, Hatches and Grilles

p. Cooling Module

q. Central Tire Inflation System

r. Pneumatic Brake System

s. Steering System

t. Electrical System

u. Height Management System

v. Climate Control

w. Automatic Fire Extinguisher System (AFES)

x. Hydraulic System

y. Winch Assembly

z. Lighting System

aa. Seating Assemblies

ab. Covers, Guards and Access Panels

ac. Monitoring and Warning Devices

The training system(s) shall simulate the actual vehicle with sufficient fidelity to adequately train students based on simulations of these vehicle systems.  All simulated vehicle subsystems and components shall replicate the appearance, function, and application of actual vehicle components as 3-D graphics at the fidelity and level of detail necessary to train the tasks specified in this document.  Where applicable, the audio-visual feedback shall replicate the vehicle equipment.

The user shall be given the capability to perform pre-defined ancillary tasks (e.g., road test) in a single action.  These tasks are not the focus of the training, but may be required to be accomplished to complete the assigned task.  A complete listing of these single action (i.e., Button Task) tasks can be found in the Appendix of this specification.

The TMS shall provide the capability to select Troubleshooting ELOs that do not require the student to perform detailed maintenance actions (i.e., Single Action LRU Replacements) on the DTTs, as dictated by the content of the TTL.  Single Action LRU replacement shall account for all steps within a referenced Remove/Install Maintenance Task, including those steps that occur under the "Conditions" and "Follow-on" sections in the IETM for that Maintenance Task.  Any LRU replacement that occurs under a Troubleshooting path in the TTL shall be performed as a Single Action LRU Replacement.  Upon completion of a Single Action LRU Replacement, the state of the vehicle system models shall reflect any impact that would result from the execution of the Maintenance Task activities accounted for in the Single Action as described above.
To support the objectives of the tasks defined in the TTL, there are certain system parameters that have no impact on the success of achieving these objectives.  Those parameters can assume to be constant with no impact on the value of training.  The following is a list of such parameters:

· Engine oil quantity shall always be at a constant value of full

· Hour Meter shall display a constant value of accumulated engine operating hours

· Odometer shall display a constant value of accumulated distance in miles

· Fuel tank quantity shall always be at a constant value of full, when not faulted or drained

· The Battery Power Source will always be fully charged at a battery capacity of 100 ampere hours

· Maintenance Support Device's (MSD) internal batteries shall have limitless power to support the MSD's normal operation 

The training system(s) shall provide the controls, scenarios, visual cues, and sound cues required to train the ELOs identified in the TTL.  Scenarios shall be unique, consisting of a set of training tasks to be completed.  A scenario can be considered either preprogrammed or free-run.  All preprogrammed scenarios for the Stryker MTS are identified in the TTL.  A free-run scenario is not listed in the TTL; is not selectable by the instructor; and has no scoring capabilities but will alert the user when a hazardous condition has occurred.  For each preprogrammed scenario, the instructor shall be provided with digitized text describing the tasks to be trained and grading criteria of the scenario. The activities of the student(s) and the status of the student’s training scenario shall be available to be displayed to the instructor on a monitor and remote Tablet.

3.2.1.1  RWS Fidelity Requirements

To support RWS-I training of:

· Troubleshooting TTL 24 and 25, and Maintenance TTL 14, the RWS simulation shall support operation, removal, installation and replacement of STORM LRF. 

· Maintenance TTL 13, the STORM LRF shall be capable of being adjusted while installed on the RWS. 
· Troubleshooting TTL 26, and Maintenance TTL 15, the RWS simulation shall support operation, removal, and installation of the Low Ammo Sensor.
· Troubleshooting TTL 25 and 26, the RWS simulation shall support functionality of wiring harness W19 linking STORM LRF and Low Ammo Sensor to FCU. 
· Operational checkout following LRF Remove and Install, the RWS simulation shall support LCD functionality and MODE, L, and R buttons on LRF unit.
The Fire Control Unit (FCU) screen shall display range data from the STORM Laser Range Finder (LRF).

3.2.1.2  ATGM Fidelity Requirements

The Monitoring and Warning subsystem's Video Display Terminal (VDT) shall support the fault codes as described in the ATGM TTL.  

To support ATGM training of:

· Troubleshooting TTL 1, AZIMUTH DRIVE TRAVERSES WITHOUT COMMAND; the symptom indicating that the platform traverses without command shall be modeled as the platform keeps rotating beyond 0 Degrees Azimuth and does not stop.
· Troubleshooting TTL 12, GUNNER GYRO SWITCH FAILURE, FAULT CODE 0000 77B1, the last continuity check shall indicate continuity at the Gunner's Panel Assembly, J1, between Pins 14 and 79, indicating that the Gunner's Panel Assembly is internally damaged.

· Troubleshooting TTL 13, GUNNER'S HANDLE GRIPS TEST FAILED, the symptom indicating that the GRIPS test Fails shall be modeled as the TOW unit will not slew based on gunner's handle input.
· Troubleshooting TTLs 15 and 16, GUNNER'S PANEL ASSEMBLY (GPA) LAMP TEST FAILED, none of the lamps shall light during lamps test.
· Troubleshooting TTLs 17, INCORRECT OR NO AZIMUTH INDICATION, none of the azimuth position indicators will illuminate when the azimuth position assembly is Failed in this path.
· Troubleshooting TTLs 18 and 19, LASER RANGE FINDER RANGE (LRF) NOT DISPLAYED, the laser range finder range displayed on the gunner's display will initialize to zero and not update.

· Troubleshooting TTL 20, LOADER CANNOT CONTROL PLATFORM, the last continuity check shall indicate continuity at the Loader's Panel Assembly, J1, between Pins 3 and 1, indicating that the Loader's Panel Assembly is internally damaged.
· Troubleshooting TTLs 22 and 23, LOADER'S CONTROL PANEL LAMP TEST FAILED, none of the lamps shall light during lamps test.
· Troubleshooting TTL 25, MAST LIMIT SWITCH FAILURE 1, FAULT CODE 0000 7740; the last continuity check shall indicate continuity at the Mast Lower Limit Switch's jack between Pins A and C, indicating that the switch is internally damaged.
· Troubleshooting TTL 32, NO POWER AT PRIMARY WEAPON STATION, the symptom indicating that the ETS does not power up properly shall be that no LEDs on the Gunner's Control Panel illuminate in response to their respective switches.
· Troubleshooting TTL 33, PLATFORM DEPRESSES/ELEVATES WITHOUT COMMAND, the symptom indicating that the platform depresses/elevates without command shall be modeled as the platform elevates to its stop without command and then halts.
· Troubleshooting TTL 36, PLATFORM WILL NOT STABILIZE, the symptom indicating that the platform will not stabilize in elevation shall be modeled as the platform shall drift to maximum elevation and stay there.
· Troubleshooting TTLs 41 and 42, TARGET ACQUISITION SYSTEM (TAS) COOLING FAN FAILURE, FAULT CODE 0000 7780, the indication that the TAS Cooling Fan is operating properly shall be modeled as an inspection of the fan.
The Gunner's Display system alert "SELECT NVS BEFORE SELECTING TARGET TRACKER" shall be displayed if the TRK GATE switch is pressed in day TV mode.  The Gunner's Display system alert "FOV CHANGE NOT ALLOWED DURING TARGET TRACKER USE" shall be displayed if the FOV button on the gunner's handle is pressed after target lock-on.
When CANCEL is selected from the Gunner's Display Main Menu, the menu shall disappear.  When CANCEL is selected from the Gunner's Display BIT Menu, the BIT menu shall disappear.  When TAS is selected from the Gunner's Display BIT Menu, the Gunner's Display shall display a system alert message that says "TAS ONLY BIT NOT VALID FOR ATGM VEHICLE."  When TAS or MAINT is selected from the Gunner's Display BIT Menu, the student shall receive an indication that this action is not supported on the trainer. 
The umbilical status shall indicate AGTM on the Gunner's Display.

The state indicator box on the Gunner's Display shall display the following:

DAY (alternate NIGHT)

WFOV (alternate NFOV)

LAST

When the ITAS is powered on from the Gunner's Control Panel, the Gunner's Display shall default to day TV, wide field of view, and surveillance mode following the completion of PBIT.
The gunner's handle buttons shall only be enabled when the gunner's handle is in its neutral position (i.e. the ETS is at rest).

3.2.1.3  FSV Fidelity Requirements

The Driver’s Vision Enhancer (DVE) shall support power up and simulated video display.
To support FSV training of:

· Troubleshooting TTL 16, TROUBLESHOOT CUPOLA INSTALLATION, the fault with the initial "Perform cupola installation functionality check" shall be modeled as the cupola drifts after releasing the force stick.
· The Monitoring and Warning subsystem's Video Display Terminal shall display FS3 & DVE Video to support FSV TTL 17..

· Troubleshooting TTL 17, VDT NOT DISPLAYING FS3 VIDEO; the simulation shall support swapping W35 P2/ VDT J2 with W501 P2/VDT J3.
3.2.1.4  MCV-B Fidelity Requirements

There are no fidelity requirements specific to the MCV-B variant.

3.2.1.5  Main Gun System (MGS) Fidelity Requirements
To support MGS training of:

· Ammunition Handling System
· Ammunition Select Controls

· Primary Armament

· Secondary Armament

· Commanders Weapon

· Fighting Compartment

· Target Acquisition and Firing Control System

· Turret electrical Power

· Turret Electronics

· Turret Drive System
3.2.1.6  Automotive Fidelity Requirements

The simulated Engine system shall support the ability to start and shut down the engine.  Hydraulic pressure shall be represented as a function of engine RPM.  The speed of the engine compartment fan shall be based on engine temperature.

The simulated Transmission system shall support the ability to shift into all gear ranges.  Visual cues can be necessary to convey information to the student that he would not otherwise be able to sense in the virtual environment.  The simulation shall provide the student with a visual cue if the student attempts to release the parking brake with the vehicle in gear.  The simulation shall provide the student with a visual cue if the student attempts to put the vehicle in gear without the parking brake engaged.  The student shall receive a visual cue if the Transmission Lock-Up Clutch does not properly disengage during braking.  The simulation shall provide the student with a visual cue if the transmission shifter does not operate freely through all gears.
The Monitoring and Warning subsystem’s Video Display Terminal (VDT) shall support the display of fault codes as described in the Phase IV DTT TTLs (see Appendix).

The training system shall support the mechanical lowering and raising of the troop ramp as well as the capability to lower and raise the ramp manually.

The simulated HMS system shall support the ability to lower/raise the front and back of the vehicle.

3.2.2  Training Execution Modes

The ELOs identified in the TTL will be available for training on the designated devices, as indicated in the list.  These tasks (i.e., preprogrammed scenarios) can be run in either a free play mode or lockstep mode.  The free play mode allows the student to deviate from the expected path of execution.  The lockstep mode prevents the student from deviating from the sequence of steps of the given task as defined in the IETM.  The MTS is also capable of running without the selection of any task in the TTL.  This is considered a “free-run scenario”.  If no lesson is currently active, the trainer defaults to a free-run mode.  All students in a class are assigned the same lesson.

3.2.3  Instructor Capabilities

3.2.3.1  Lesson Planning

The training system shall allow the instructor to build a Lesson Plan consisting of one or more Terminal Learning Objectives (TLO).  The training system(s) shall allow the instructor to select a TLO and two or more Enabling Learning Objectives (ELO) to build the Lesson Plan.  It will provide the Instructor with the capability to further customize the Lesson Plan by adding notes, pertinent to each ELO, either for the Instructors own use or for display to the students.  The notes added by the instructor shall be either for display to the student stations or viewable only at the IOS.  The instructor will be given the capability to save these customized lessons.  The instructor shall be able to view the associated symptom description and scoring criteria (refer to Section 3.2.9  Training Management System (TMS)) for each ELO in the TTL. The instructor will be able to alter the scoring thresholds (i.e., the number of occurrences of given criteria that are allowed before a score of NO-GO is assigned).  The Stryker MTS TTL is composed entirely of ELOs.  The text for the ELO titles will be pulled directly from IETM.

DTT Class creation shall allow the selection of only those lessons consisting entirely of ELOs from the DTT TTL.  Class creation shall allow for inclusion of multiple lessons, each with a different vehicle variant.

A Lesson may include a single or multiple fault scenarios and/or maintenance task scenarios.  The scenarios are performed in sequence.  That is, one scenario must complete, either by resolution from student actions or instructor removal, before another will begin.  Some of these fault scenarios will require multiple LRU replacements to remedy the symptoms.  Each of these selectable faults is listed within the TTL.
Lesson creation shall limit the selection of ELOs for the DTT platform to only those available in the current DTT TTL. 
The TMS shall provide a mechanism to support coexistence of legacy lessons for the HOT, pre MGS upgrade for the DTT, and new MGS lessons for the DTT.  At the TMS, during lesson creation, the capability to select a weapon variant shall be part of the criteria for filtering and selecting ELOs.  Lesson creation shall only permit a single vehicle variant per lesson.  
The training system(s) shall provide the following feature for the instructor to utilize for the effective instruction of the student(s) and control of the training system(s):
a. Allow enrollment of students

b. Selection of training scenarios and instructor functions

c. Provide work surface and seating for instructor and students 

d. Display a list of available lessons

e. Select a previously constructed lesson for modification or assignment to the class

f. From the IOS, distribute/assign the Lessons to the Student Workstations

3.2.3.2  Simulation Control

The training system(s) shall provide the following feature for the instructor to utilize for the effective instruction of the student(s) and control of the training system(s):
a. Capability to by-pass normal vehicle engine start sequence

b. Cancel the scenario for the entire class

c. Capability to select from a set of predefined rates to either speed up or slow down the simulation

d. Capability to speed the simulation rate up to 2X or 4X the normal simulation rate

e. Capability to slow the simulation rate down to 1/2X the normal simulation rate

f. Capability to create Initial Condition Sets (i.e., select the step in the ELO at which the student will start the scenario) that will allow him to define the state of the simulation at the start of a scenario. 
g. Capability to reset the student to the last successfully completed step following an unscheduled interrupt 
h. Capability to cancel the fault during training.
An Initial Condition Set (IC Set) representing a "Safe for Maintenance" condition shall be provided as a default initial condition.  This IC Set shall be defined as:

a. Wheels are chocked

b. Parking brake is on

c. Gear selector lever is in the neutral position

d. Automotive Master switch on Power Distribution Panel is in the OFF position

e. Auxiliary Master switch on Power Distribution Panel is in the OFF position

f. Battery Interconnect switch on Power Distribution Panel is in the OFF position

g. Engine Start/Run switch on Driver's Instrument Panel is in the OFF position

3.2.3.3  Student Monitoring and Scoring

The instructors shall be capable of real-time, non-intrusive monitoring of students’ performance.  The training system(s) shall provide an automatic capability to monitor the performance of students on all tasks.  

The training system(s) shall provide the following feature for the instructor to utilize for the effective instruction of the student(s) and control of the training system(s): 

a. Ability to select and display performance analysis data (present and past training sessions)

b. Provide real time display of errors generated by student(s) as they occur during scenario, within the capabilities of the device to detect them

c. Real-time monitoring and control (limited to such things as freeze, reset, and record/playback) of executing scenarios

d. Access to performance data including retrieving, reviewing, and modifying student records after completion of training

e. Display and/or provide status of all appropriate instruments, gauges, and menus from the crew compartment to enable the instructor to monitor student actions/reactions

f. Instructor shall receive an alert when a student has received a NO-GO score for a scenario

g. Ability to view the reason(s) why a student Failed a lesson or training exercise
h. Access to Functional Block Diagrams (FBD) that allow the monitoring of vehicle power distribution of the current simulation, within the scope of the information depicted in the diagram(s) and access to electrical schematics associated with the current ELO.
i. Select either the aural cues or 2-way communication to be relayed to the student headset/speakers. 

j. View the status of up to 20 students simultaneously on a single IOS or Tablet display.

k. Notify the instructor when a given student station has been idle (i.e., No interaction with simulation while not in Freeze) for more than 5 minutes during the course of a training scenario 

3.2.3.4  Trainer Control

The training system(s) shall provide the following feature for the instructor to utilize for the effective instruction of the student(s) and control of the training system(s):
a. Access to maintenance and diagnostic software

b. Ability to power up/down training system(s)

c. Ability to perform emergency training system(s) power shutdown

A computer control function shall provide control of the computational system and shall include start-up from a powered-down condition, loading training system(s) operational programs, initialization to a ready-for-training status, management of system diagnostics, training session reset or termination, and system shutdown. The full use of the control function shall not require more than one person.

3.2.3.5  Tablet IOS Capabilities

A Tablet computer shall be provided that will supply the instructor with a subset of those capabilities available at the desktop IOS.  A list of those capabilities is:

a. Classroom Freeze Control

b. Selected Workstation Freeze Control

c. Place a student station currently in scored mode into workstation lockstep mode 

d. Activation of the Lesson Plan

e. Ability to select a student station to be recorded 

f. Provide real time display of errors generated by student(s) as they occur during scenario, within the capabilities of the device to detect them

g. Ability to control playback of a previously recorded session on the student’s station 

h. View the status of up to 20 students simultaneously on a single adjustable IOS window 
i. Send a hardcopy of a student’s display to the printer

j. Vary the size and location of individual windows on the Table display

k. The capability to display the next expected action for the currently selected student

l. Receive an alert when a student has received a NO-GO score for a scenario

m. Manually enter a student score

3.2.4  Visual and Aural Cues Requirements

The training system(s) shall provide realistic real-time aural cues appropriate to the vehicle faults.  The training system(s) shall have the capability of generating multiple aural cues simultaneously when required by the training conditions.  When training conditions require more than six simultaneous aural cues, the six indicated cues with the highest priority (importance) are generated and heard.

The visual simulation shall provide the essential cues required by the student to assess simulated vehicle characteristics and other information necessary perform maintenance or to troubleshoot the simulated vehicle in training scenarios.  The training system(s) shall provide real-time color computer generated visual images of sufficient detail to adequately train maintenance personnel.

There may be instances where a strict virtual representation of a given component does not present a user-friendly interface.  Therefore, on the DTT, it may be necessary on occasion to modify the 3-D virtual representation of the component.  When this occurs, a graphical cue shall be used to indicate such to the user.  Every effort shall be made to keep these occurrences to a minimum.

For all MGS DTT lessons the training system shall provide real-time 3-D color computer generated visual images of sufficient detail to adequately train maintenance personnel.

To provide feedback to the student as assurance that certain activities have been performed, it may be necessary to enhance his view with certain visual cues.  Two such types of cues are LRU Replacement cues and Navigational cues.  The following paragraphs describe how each would assist the user in executing his tasks on the DTT:

a. The DTT shall give the student a visual indication when an LRU has been replaced.

b. The student shall be presented with navigational cues indicating when there are additional components within the current location that are not visible in the current view of the location.  These same navigational cues for a given location shall be presented to the student, regardless of the current scenario.

c. The simulation shall provide the student with a visual cue if the student attempts to put the vehicle in gear without the parking brake engaged.
d. The simulation shall provide the student with a visual cue if the student attempts to release the parking brake with the vehicle in gear.
e. If the Transmission Lock-Up Clutch does not properly disengage during braking, the student shall receive a visual cue indicating that.
f. The simulation shall provide the student with a visual cue if the transmission shifter does not operate freely through all gears.
The following aural cues will be simulated to support the training of the tasks defined in the TTL:

a. Engine RPM
b. Modulate the pitch and volume of the engine RPM aural cue while the Transfer Pump in Height Control Manifold is cycling
c. Fuel pump shall hum while examined while operating

d. Troop and driver fans operation

e. The AFES alarm system when the engine fire extinguisher sensors are activated

f. Operation of the Hydraulic Ramp Manifold Solenoid

g. Hissing sound coming from the height control manifold when the solenoid-controlled relief valve opens

h. Detecting if the cupola is working properly (FSC Trouble shooting TTL 16)

i. Do audio alerts sound? (FSV Troubleshooting TTL 1)

j. MGS Ammunition Handler and Carousel rotation operations.

k. MGS Ammunition autoloader operations

l. MGS Turret traverse and elevation movement; Breech opening and closing; Rammer operations.
3.2.5  Cautions and Warnings Requirements

To support the training of safe procedures the MTS will monitor student activities and report any unsafe actions it detects.  The source for determining what constitutes unsafe actions will be the Cautions and Warnings paragraphs from the IETM for the tasks listed in the TTL. Specific vehicle associated hazards, which would need to be represented in the training system(s) to ensure training realism, shall be specifically addressed and covered in training scenarios. The residual safety hazards in the vehicle shall be replicated or simulated in the training system(s), as practical, to provide safety hazard awareness and avoidance.

3.2.6  Test, Measurement, and Diagnostic Equipment (TMDE) Requirements

The training system(s) shall provide both normal and realistically faulted system components that can be identified using troubleshooting techniques; be inspected and tested; and be corrected by the students (e.g. TMDE, procedures specified in the IETM). The system must show equipment with all fault conditions displayed.  Training system TMDE shall accurately simulate (or stimulate) the display and functionality of real test and measurement equipment. The training system(s) shall simulate the use of diagnostic techniques (BIT/Built-In-Test Equipment (BITE) and Maintenance Support Device (MSD)) and fault isolation of each vehicle. Faults reported by on-board vehicle computers to the MSD shall be retrievable by the MSD until either corrected by the student, removed by the instructor, or power is removed to the vehicle.  The training system shall support the operation of the Maintenance Support Device (MSD) to retrieve fault codes from the Diagnostic Control Unit (DCU), Engine ECM and Power Pack Interface (PPI) unit.  The simulation must show proper point conditions for all connector and troubleshooting points. Conditions for all test points simulated on a given device will be active, regardless of the scenario being executed.

The following is a list of the TMDE simulated or stimulated by the training system to the extent required to support the ELOs listed in the TTL:

a. Infrared Thermometer

b. Heat gun

c. Photo Tachometer

d. Radiator Testing Kit

e. Nitrogen Charging Kit to perform Height Management System calibration

f. Brake Drum Micrometer

g. Ultrasonic leak detector

h. External Compressed Air Source

i. Test Pressure Gage Assembly

j. Hydraulic Test Set

k. Fire Suppression System Test Set

l. HMS calibration tool

m. Maintenance Support Device (MSD)

n. Internal Combustion Tester

o. Pressure Gage

p. The ATGM simulation shall support the use of a heat gun.
If applicable, standard test sets, kits, tool sets and special tools shall be compatible with mechanical interfaces within all the training system(s).
3.2.7  Daily Operational Readiness for Training Requirements

The Stryker MTS will provide the system maintainer with the capability to assess system health and trainer readiness.  Readiness test will generate a trainer health status report that can be displayed at the IOS, saved to a file, or sent to the printer.  Detailed diagnostics shall be available for selection at each student station and IOS, to assess the system health of that individual station. The diagnostic capabilities shall include testing the operation of the computers, peripheral equipment and other training system(s) hardware, and for identifying malfunctioning components.

This built in capability will assist the system maintainer in evaluating current system status and in identifying those components in need of repair or replacement.  The training systems Built-In-Test (BIT) shall be composed of three components: (1) daily readiness check, (2) performance monitoring (PM), and (3) fault detection and locating.  The BIT shall provide an assessment of the overall training systems integrity in not more than five minutes upon command.

Daily readiness check program(s) shall be designed and implemented to enable operating personnel to determine that the training systems are ready for operation.  Daily readiness check shall not exceed 15 minutes from power on until completion of daily readiness check.  The initialization and start up time shall be 30 minutes from power off to initialization of scenario for training (30 minutes includes the daily readiness check).
The Performance Monitoring (PM) component shall function on-line, be entirely self-contained, and shall require no external stimuli or measurement equipment.  The operating system for the trainer shall be Windows 7.  The PM function shall utilize the capabilities of the Windows Events viewer and logs provided by the operating system.
Event Viewer tracks information in several different logs. Windows Logs include:

· Application or program events. Events are classified as error, warning, or information, depending on the seriousness of the event. An error is a significant problem, such as loss of data. A warning is an event that isn't necessarily significant, but might indicate a possible future problem. An information event describes the successful operation of a program, driver, or service.

· Security-related events. These events are called audits and are described as successful or Failed depending on the event, such as whether a user trying to log on to Windows was successful.

· Setup events. Computers that are configured as domain controllers will have additional logs displayed here.

· System events. System events are logged by Windows and Windows system services, and are classified as error, warning, or information.

· Forwarded events. These events are forwarded to this log by other computers.

The logs provide the date, time, source and category of the error messages.

The Fault Localization (FL) component shall function off-line.  The FL component shall require manual initiation.  It will utilize COTS vendor-supplied diagnostic software and troubleshooting procedures.  Upon indication of Failures of COTS equipment, diagnostic routines, procedures, test units, and other procedures shall be used to isolate faulty hardware to the extent provided by the vendor-supplied diagnostic routines and procedures.  Computational systems shall provide an automated capability for verifying the operational readiness of all training system(s) functions and subsystems.

3.2.8  Device Specific Requirements

3.2.8.1  IOS Capability Requirements

The training system shall allow the instructor to select from one of 4 modes for training: classroom free-run, classroom lockstep, classroom free play, or workstation lockstep/free play.  (Refer to Section 3.2.2 
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Training Execution Modes for explanation of each of these modes).  When a student has received a NO-GO score for an ELO, the instructor shall be provided with the immediate capability to restart the student’s execution of that ELO in a workstation lockstep mode for remedial help.  Upon completion of such a remedial session, the instructor shall have the capability of restarting that student’s execution of that ELO in a scored mode.

The mode selected by the instructor is for the entire TLO.  That is, each ELO within the TLO will default to the same mode as the TLO.  If the instructor does not select a mode, it will default to classroom scored mode.  The instructor will have the capability to modify the mode of ELOs within a TLO to something other than the mode of the TLO.  Once the student has begun executing an ELO in a given mode, it is executed to its conclusion in that mode (i.e., the mode can't be changed in mid-course).
The system shall have sufficient special processing features such as shading, transparency, etc. to meet Stryker training tasks.

The training system(s) shall provide the capability for the instructor to control the training system(s) through a mouse and touch-screen controls.  The training system(s) shall provide the following feature for the instructor to utilize for the effective instruction of the student(s) and control of the training system(s):
a. Allow two-way communications between the instructor and student(s) via headsets and/or integrated speakers/microphones

b. Support private two-way communications between the instructor and the students or broadcast communications to all students

c. Separate volume controls for aural cues and communications

d. Ability to select any SWS for recording of the student execution of a scenario

e. Ability to playback recorded execution of a scenario by a student with the same visual, aural, and instrumentation cues and scoring of the original execution

f. Ability to freeze and bookmark the entire classroom and resume the classroom from the bookmark in the event of a intentional or other interruption.

g. A recorded session shall be played back at the same simulation rate at which it was recorded

h. The instructor shall have the option to playback a recorded scenario, at any time during or prior to exiting the scenario

i. Exit the playback of a recorded scenario execution and resume the simulation from any successfully completed monitored step within the recorded session

j. The instructor shall have the capability to freeze the scenario at any time during the training session and then resume training from the point the scenario was frozen

k. Ability to freeze selected or all student workstations

l. Once frozen, the instructor shall have the capability, at a minimum, to playback, exit scenario, display student performance analysis, print student performance analysis and unfreeze

m. Restart scenario, which allows repeat of a currently frozen or just-completed scenario

n. Allow instructor to freeze and terminate a scenario

o. Display Animated functional block diagrams (FBDs) and Electrical Schematics to aid in the teaching of theory of operations and maintenance
p. Instructor controls to prevent/grant the viewing of FBDs, electrical schematics and Help information at the student workstations

q. Any of the four IOS displays may be directed to the projectors for overhead display

The training system shall support the functional block diagram “Pneumatics Schematic gm40073” contained in the IETMS representing the Pneumatic System with the following animation specifications:

a. Lines on existing schematic will be expanded to represent pipes in order to show the presence of pneumatic pressure 

b. Switch and shift cylinder positions shall be animated

c. Simulated and un-simulated LRUs/electrical lines shall be distinguishable

d. Powered and unpowered simulated LRUs/electrical lines shall be distinguishable

The training system will also support a single FBD for each of the following systems, following guidelines similar to those described for the Pneumatics Schematic gm40073 (i.e., for hydraulics and pneumatics - to include nitrogen, only pressure will be shown, presence of electrical power will be evident for simulated lines, animation will be supported for specific items of interest, etc):

a. Height Management System

b. Electrical

c. Central Tire Inflation System

d. Hydraulics

e. Automatic Fire Extinguisher System

The training system shall support the display of electrical schematics that depict the normal and faulted state of the specific TTL wiring harnesses associated with each step, as well as display the path/location of the harness throughout the vehicle.  Animation will be supported for specific items of interest, especially where a fault prevents normal circuit operation.
The IOS shall provide the capability to see Student Notes for any selected SWS.  The Student Notes displayed at the IOS shall be relevant to the ELO currently being performed at that SWS. 
The training system(s) shall include a “bookmark” which enables the user to return to the same place in a procedure after an interruption. The student(s) shall have the option of reviewing material presented or actions accomplished prior to initiating the bookmark, before completing the training session. The bookmark shall freeze that student's simulation and allow him to perform non-maintenance activities (e.g., review his activity log or lesson materials) within the simulation.

If a student performs an action, which is considered a safety hazard on the actual vehicle, the exercise station shall freeze and the instructor/operator will be notified.  Once frozen, instructor intervention shall be required to unlock (“unfreeze”) the student workstation.

The training system(s) shall provide the capability for the instructor to monitor the performance of students on all tasks.  A repeater window capability shall allow the instructor to display to the IOS screen(s) and Tablet all 3 student simulation displays for a selected student.  Each repeater window shall occupy an entire IOS screen and be adjustable by the Instructor on the Tablet.
The IOS shall provide a Lecture Mode capability that allows the instructor to select an LRU from a list, and then automatically show the steps required to navigate to that LRU.  In addition, once the navigation completes, the instructor shall have the capability to review information relevant to that LRU.  The following features are part of Lecture Mode:

a. Lecture Mode shall provide the instructor with a list of available LRUs.

b. The list of LRUs available in Lecture Mode shall be a subset of those that the DTT TTL requires to be removed and installed.

c. Once the instructor has selected an LRU for Lecture Mode, the IOS shall progress through a path of navigation required to view the LRU on the DTT.
d. The navigation to LRUs in Lecture Mode shall pause for a time to allow for viewing of transitional scenes.
e. When in Lecture Mode, the IOS shall provide the instructor the capability to specify the duration of pause between scene transitions.
f. The specified duration of the pause between scene transitions in Lecture Mode shall be saved as the new default for subsequent executions.
g. The duration entered for the pause between scene transitions in Lecture Mode shall be verified to be within predetermined minimum and maximum values.

h. When viewing an LRU in Lecture Mode, the IOS shall provide the instructor with the capability to display information relevant to that LRU.
i. The list of LRUs available in Lecture Mode shall be filtered to display only those LRUs pertinent to the current vehicle variant on the IOS.

In addition, the IOS performance monitor shall provide the instructor with the capability to view the actions required to complete a step for a selected student.  The following capabilities compose this feature:

a. The IOS Performance Monitor View Actions capability shall display all actions, including those not explicitly stated in the IETM (e.g., actions stated in Sticky Notes) the student must take to complete the selected step.
b. The information displayed via the View Actions capability shall be constant for any given step.  That is, the content does not change, regardless of whether the student has already completed one or more of the actions required of the relevant step.
c. The View Actions capability shall be available when the selected student station is executing in Lockstep Mode
d. The View Actions capability shall be available when the selected student station is executing in Classroom Lockstep Mode.
e. The View Actions capability shall be available when the selected student station is executing in Scored Mode.
The IOS shall be capability of showing the Next Expected Action for the currently selected student station.  The following capabilities compose this feature:

a. The Next Expected Action capability shall display some indication of “not applicable” when the IOS is the currently selected Classroom icon
b. The Next Expected Action capability shall provide some indication of “not applicable” when the selected student station is running in a mode other than one of the lockstep modes.
c. The Next Expected Action capability shall provide some indication of “not applicable” when the selected student station is running in Scored mode.
When a student is either Reset or Restarted by the instructor, the Student Log shall record the event.  Component status shall be contingent on whether the instructor has enabled the capability.  The Help functionality on the DTT shall include a Mouse-Over capability that includes the following features:

a. The instructor's Mouse-Over capability shall be defaulted to ON at the IOS.
b. The instructor shall have the ability to turn OFF the Mouse-Over capability.
c. The Instructor Controls Mouse-Over Help toggle shall be limited to a classroom toggle only.
d. The Instructor Controls Mouse-Over Help classroom toggle shall be defaulted to On

The instructor shall have available at the IOS all capabilities available at the SWS.

3.2.8.2  Student Workstation (SWS)

The student display format shall allow for a selectable configuration per screen of either a single window view or a quad (i.e., four windows of reduced size) view.  The training system shall include 3-D navigational capabilities for both the interior and exterior of the vehicle.  Where needed to support training objectives, the ability to trigger animation of components of the 3-D model shall be provided.  The 3-D model and maintenance windows shall reflect the currently selected vehicle variant.
Several weapon assemblies are required to traverse, elevate, depress, rise, or lower based on inputs from the gunners handle or other controls.  The 3-D models shall behave and accurately represent the vehicle component based on the student input.

a. The TOW Assembly shall traverse based on input from the mast assembly manual drive.
b. The TOW Assembly and Mast are required to traverse, elevate/depress, and raise/lower based on input from the gunner's handles.
c. The cupola on the FSV 3-D model shall traverse azimuth based on input from the force stick.
d. The MGS Turret shall traverse and elevate based on commander and gunner controls.

e. The ammunition handling system and ammunition loader shall rotate and position based on the loaders commands.
The scoring criterion utilized by the TMS shall recognize erroneous student actions and scores the student accordingly.  The performance data shall be transferred to TMS at completion of a lesson.  When operating in a degraded mode (i.e., TMS not available on the network), the performance data shall be buffered and retained until the system is returned to normal operations and the data can be transferred to the TMS.

The student workstation shall be provided to:

a. Interact with the simulation via selected graphic controls (switches, rotary controls, etc.) using mouse inputs

b. Select virtual support/test equipment from a list of available equipment

c. Select specific areas of the simulated vehicle or support/test equipment to be displayed

d. Allows the student to navigate to views within any location, regardless of the current lesson

e. Attach and probe simulated vehicle equipment with selected simulated support/test equipment through virtual interaction

f. Remove and install selected LRUs through virtual interaction

g. Display appropriate equipment responses (i.e. instrument readings, lights, indicators, etc.) to student interaction with the simulated system

h. Provide IETM interface

i. Provide an interface to the student that allows an Instructor indication when it is believed that an ELO has been completed.

The DTT SWS IETM Interface will include a common set of Sticky Notes.  The Sticky Notes in IETM will highlight the known errors relevant to the currently displayed IETM page.  The instructor shall be able to distribute the common set of Sticky Notes to all student workstations in the class.

The DTT shall assume ancillary steps (e.g. remove safety wire).  The SWS shall inform the student when these steps have occurred.  The DTT shall also present a textual description on command for certain component characteristics in lieu of a graphical representation (e.g., leaking fluid, frayed wiring, and worn brakes).

The Single Action LRU replacement shall only be available when performing Troubleshooting ELOs in a class.

The help features available to the student shall include Functional Block Diagrams, electrical schematics, and a single point check of system components' status (e.g., indications of what connectors are currently disconnected; what LRUs are currently removed).

If enabled by the Instructor, the student shall have the capability to display animated FBDs and electrical schematics that aid in the learning of theory of operations.  The FBDs and electrical schematics shall show both faulted and non-faulted states and interact with the system models in real-time.  The instructor shall have the ability to interactively annotate these diagrams and schematics at the IOS to highlight points of interest to the student.  These annotations can be stored and subsequently recalled by the instructor until the conclusion of the training session.

At the beginning of each ELO, the Student Notes dialog shall be displayed.  It shall include a standard statement in bold red font instructing the student to “Refer to this Notes Dialog throughout the task”.  When a student starts an ELO, the SWS shall display a dialog stating that the student needs to close and reopen the IETM before performing the ELO.  The Student Notes shall be dynamic when the current ELO is being executed in Individual or Classroom Lockstep modes.  The dynamic content of the Student Notes dialog shall update to display only content relevant to the current location in the ELO.  The Student Notes dialog content, when displayed in Scored Mode, shall be a static list containing all of the Trainer Notes and Button Tasks that apply to the current ELO.   The Student Notes dialog shall separate the display of Trainer Notes text from the display of Button Tasks information.

When a student station is in a Free Run mode, the student station interface shall provide the student with the capability to enter a Tutorial Mode.  The student monitoring capability shall alert the instructor when a student has entered the Tutorial Mode.  The navigation to LRUs in Tutorial Mode shall pause for a time to allow for viewing of transitional scenes.  When in Tutorial Mode, the SWS shall provide the student the capability to specify the duration of the pause between scene transitions.  The duration of the pause between scene transitions when in Tutorial Mode shall be defaulted to a predetermined duration each time the SWS software is restarted.  The duration entered for the pause between scene transitions in Tutorial Mode shall be verified to be within predetermined minimum and maximum values.
The list of LRUs available in Tutorial Mode shall be a subset of those that the DTT TTL requires to be removed and installed.  The list of LRUs available in Tutorial Mode shall be filtered to display only those LRUs pertinent to the current vehicle variant on the SWS.  Once the student has selected an LRU in Tutorial Mode, the SWS shall progress through a path of navigation required to view the LRU on the DTT.  When viewing an LRU in Tutorial Mode, the SWS shall provide the student with the capability to display component information relevant to that LRU.  

When a student running in Individual or Classroom Lockstep Mode has unsuccessfully attempted the same step three times in succession, the student monitoring functionality shall display a Student Assist message.  When the Failed step is the execution of a Button Task, the Student Assist message shall direct the student to the Student Notes  The default message for the Student Assist message shall be to remind the student to carefully read the IETM including all Sticky Notes.  When a student receives a Student Assist message, the IOS interface shall alert the instructor.  

The SWS Toolbar shall include a Help button.  Selection of the SWS Toolbar Help button shall result in the display of information relevant to the Student Notes capability.  Selection of the SWS Toolbar Help button shall result in the display of information relevant to the Student Log capability.  Selection of the SWS Toolbar Help button shall result in the display of information relevant to the Component Status capability.

The button task dialog shall group the button tasks under common category headings.  When the user selects a category heading on the button tasks dialog, the dialog shall display all button tasks that belong to that category.  The display of button tasks shall be in alphabetical order.  Button task will be categorized as follows:

a. The button task dialog shall display those button tasks that perform LRU replacements under a category heading of “LRU Replacements”.
b. The button task dialog shall display those button tasks that perform Wiring Harness Inspections under a category of “Wiring Harness Inspections”.
c. The button tasks dialog shall display all tasks other than LRU Replacements and Wiring Harness Inspections under a common “Other Tasks” heading.
If enabled by the instructor, the student has a Mouse-Over capability.  When the mouse pauses for a period of time over a valid component hotspot, the Mouse-Over Help functionality shall display the name of that component.

a. The Mouse-Over classroom help shall not be available at the student station when the student is executing an ELO in Scored Mode, regardless of the current state of the classroom toggle.
b. Mouse-Over Help functionality shall only be applicable to maintenance windows.
c. When the mouse pauses for a period of time over a navigational hotspot, the Mouse-Over Help functionality shall display the scene name for the destination of that navigation.
If the instructor has enabled the Single Action Pin Checks capability for an ELO, the student station interface shall provide for the selection of these Single Action Pin Checks.  This capability includes:

a. The Single Action Pin Check capability shall only be available on the student workstations during the execution of an ELO.
b. When selected, Single Action Pin Checks shall provide indication of the result of the detailed multimeter actions being performed.
c. When a Single Action Pin Check has been selected, the IETM interface shall respond to the indicated results.
d. The student station interface shall indicate when the student is expected to use a Single Action Pin Check in lieu of the multimeter
e. For ELOs containing steps requiring multimeter testing of ten or more pin checks to complete, Single Action Pin Checks shall be the default mode of multimeter performance.
3.2.9  Training Management System (TMS)

The training system(s) shall provide the capability for the instructor to record, score, and store/retrieve the performance of students on all tasks.  The training system(s) shall provide an automatic capability to record, score, and store the performance of students on all tasks, as well as, evaluate the student’s knowledge of the appropriate vehicle system’s functioning theory. The training system(s) shall provide a real-time feedback and scoring capability, which displays and records all the information necessary to evaluate the student’s performance and understanding of the training task. The general areas of scoring shall as a minimum include management of switches and controls, response to malfunctions, and actions required by the tasks identified in the TTL. The training system(s) shall provide real time display of errors generated by student(s) as they occur during real-time scenario execution.

The full performance/proficiency analysis shall be available to the instructor for electronic display and printout in hard copy form. The instructor shall also be provided the option to store a reduced version of the student performance/proficiency analysis or discard it.  The training system(s) shall be capable of accessing any student record, not yet archived, that is currently not being accessed by another training system(s).
The TMS workstation shall provide the ability to:

a. Create classes

b. Delete classes

c. Enroll students in the class roster (Maximum number of students is 20 in a single class).  The student record shall consist of Name, Rank, Unique Identifier and transcript.
d. A student transcript shall consist of classes student has taken, the dates of those classes, and the grades received.
e. Create a Class roster

f. Delete students from a class roster

g. Insert previously archived student’s records back into an active class

h. Create Lesson Plans

i. The Lesson Creation functionality shall provide the instructor with an interface to turn the Single Action Pin Checks capability ON or OFF for each ELO.
j. Delete Lesson Plans

k. Store and share Lesson Plans

l. View a read-only list of all archived students

m. Review archived student data containing legacy ELOs.
The instructor shall also be provided the option to discard student performance/proficiency analysis.  The training system(s) shall provide the ability for the instructor to manually grade those aspects of a lesson that cannot be automatically evaluated by the trainer software.  Any manual instructor grading, as required, will be stored for the associated TLO.
The training system(s) shall provide an automatic capability to record the performance of students on all tasks.  The training system(s) shall provide automatic performance grading for pre-programmed scenarios. The student’s performance shall be compared and graded against predetermined criteria for student actions.  Student performance assessment data shall only be captured while in scored mode.
The TMS shall encrypt all Personally Identifiable Information.
The following defines the scoring criterion, by which students are auto-scored.  For each student the training system shall score:

a. Whether the correct LRU(s) was replaced as part of the training scenario.

b. Whether an LRU other than the correct one had been replaced as part of the training scenario.

c. A count of the number of cautions and warnings generated as part of the training scenario.

d. A count of the number of steps a student performed during the training exercise that were not accounted for by the assigned task as defined in IETM.

e. A percentage of required steps, as defined by IETM, a student skipped during the training scenario.

f. Whether a student used the test equipment dictated by the training scenario, as defined in IETM.

g. Whether a student followed the task steps in the correct sequence as dictated by the training scenario, as defined in IETM.

h. A count of the number of times the instructor had to restart the student’s scenario.  All monitoring variables, other than the restart count, are reset to their initial state (e.g., accumulator for cautions and warnings is reset to zero occurrences), when a restart occurs.

The student shall receive a NO-GO for a TLO, if any of the ELO scores is a NO-GO.  While each ELO is scored, only the TLO score(s) are stored. This student performance assessment data shall only be captured when executing an ELO in scored mode.  Additional data stored for each TLO completed by the student is:

a. The title of the TLO

b. The date of the completion of the TLO

c. The student identifier

d. The instructor identifier

Based on this data the TMS shall have the capability to generate the following reports:
a. Student performance

b. Class performance

c. Lesson performance

d. Student transcript – consists of classes the student has taken, the dates of those classes, and the grades received
e. Class Roster

Cancellation of a scenario by the instructor shall cause all accumulated student data for that scenario to be discarded.

The TMS view of stored classes shall provide the capability for the instructor to select a date filter.  The TMS date filter in the stored classes view shall display classes scheduled to start after the date selected.  Student archiving functionality shall be provide to archive student records for any student, with or without a grade, not currently logged into a class.  The Student Archiving functionality shall provide the ability to restore student records for any student with or without a grade.  The training system(s) shall be capable of accessing any student record, not yet archived, that is currently not being accessed by another training system(s).
All training management capabilities provided at the TMS workstation shall also be available at any of the Instructor Operator Stations, as part of the training system(s) capabilities. 
The student and class data managed by TMS shall be stored in a relational database.  All additional TMS functionality added for Vehicle Operations shall be backward compatible with existing builds on site.
3.2.10  Software Support Environment (SSE)

The computational system shall include a Software Support Environment (SSE) and a Software Support Package (SSP) for providing life-cycle support of the training system(s) software.  The SSE design shall provide for the hardware, software, COTS installation disk and documentation resources for performing Post Deployment Software Support (PDSS) activities including identifying, documenting, and correcting system software faults, implementing system upgrades, generating application programs, managing databases, and providing configuration management of the training system(s) software and hardware baseline.  An SSP shall provide the resources (i.e., source code, executable code, maintenance software, data base and scenario generation tools, documentation, installation hardware, installation software, etc.) to be distributed to operational sites for the purpose of maintaining computational systems in a fully operational condition.

Once baselined, the SSE configuration management system design shall contain an audit trail whereby each modification, the reason for the modification, and authorization of the modification can be traced.

3.3  System External Interface Requirements

The system design shall allow use of the facility fiber optic network to communicate between classrooms, between each TMS and each classroom IOS and each IOS located in the high bay.  The only other external interface requirements for the Phase IV DTT are safety related and defined in Section 3.6.
3.4  System Internal Interface Requirements

Each computational system on the trainers shall be supplied with a Common Access Card (CAC) reader to provide an interface for controlling and/or monitoring of user access to training system capabilities.
The student and IOS workstations shall prompt the user with a warning if the network appears to Fail, and attempt reconnection.
The IOS for each classroom shall be capable of running all DTT related TLOs/ELOs
A single TMS shall interface with each classroom IOS and not be dependent on availability of the other IOS.
3.5  System Internal Data Requirements

The training system(s) shall store reduced performance/proficiency analyses to a central mass storage device, which creates a record of student performance on various scenarios. The mass storage device shall provide storage/access for a minimum of 1500 students with 100 records per student.  If required the system shall be capable of exporting the data to an external storage media.  The system shall provide for automatic backup to a separate mass storage media on a bi-weekly basis.
3.6  Safety Requirements
3.6.1  Hazardous Materials

The use or generation of hazardous materials and hazardous wastes during normal and abnormal conditions shall be minimized in the design, operation, and support of the training device.  Materials used in the construction of the trainer shall not support the propagation of flame.
3.6.2  Fire Protection

The design shall include a complete fire, smoke detection, and alarm system that monitors all MTS equipment.
3.6.2.1  Fire Detection and Alarm
All occupied equipment cabinets shall be equipped with overheat and Product of Combustion (POC) detectors.  Fire detection and alarm cables shall be separated from electrical cables thru the use of red jackets to indicate the fire detection and alarm cables.
3.6.2.2  Facility Fire Control Interface

The trainer shall provide trainer alarm conditions to a central fire control panel, in the event of POC or overheat conditions.  This in turn shall be capable of activating the fire alarm system and disabling utility power to the equipment in each affected classroom. The monitoring system design shall allow for disabling utility power in one or both classrooms when a POC or overheat condition occurs. 
3.6.3  Power Off

Emergency power off control shall be provided at multiple locations throughout the training complex and shall be Fail safe in design.  When emergency power off is initiated, all power to the training equipment, including utility power, shall be automatically removed.

3.6.4  Emergency Off Switches

All emergency off switches shall consist of a recessed red button not less than 2.54 centimeters in diameter.  The nomenclature “EMERGENCY OFF”, or similar, shall be placed on each panel.

3.6.5  Overload Protection

Circuit breakers shall be provided within the trainers for primary circuits and other circuits as necessary for protection of the equipment from damage due to electrical overload.  All circuit protection devices shall be readily accessible and replaceable by locating them directly on the front panels of the equipment.  All parts that may be subjected to an overload due to circuit malfunctions, poor adjustment, or part Failures shall be designed to accommodate such a load or circuit breakers shall be provided to protect the unit or assembly.  The system shall be designed for protection from over-voltage, under-voltage, and phase power loss for all three phases of line input.
3.6.6  Power Failure Provisions

The system shall include the capability for the orderly shutdown of all the subsystems in the event of system power loss, reduction, or interruption.  This capability shall be designed to prevent damage to the subsystems in the event of a power Failure, surge, or reduction.
3.6.7  Guards and interlocks

The design of the training system shall prevent personnel from accidental contact with voltages in excess of 30 volts during normal operations.  All contacts, terminals, and like devices having voltages between 70 and 500 volts shall be guarded from accidental contact by personnel if exposed during maintenance.  All exposed voltages (even if guards are provided) shall be labeled in accordance with ANSI Z535.4.
3.7  Security and Privacy Requirements

The training system(s) shall contain no classified material.

All Personally Identifiable Information shall be encrypted.  System access shall require a user ID and Password. Standard Windows sign-on security capabilities shall be supplied.  In addition to the traditional ID/Password access controls, users of the system shall be able to log onto the trainer using the Common Access Card (CAC).  The trainer shall only accept a student that has both a valid logon account and is on the current class roster.  To support a degraded mode of operation, the students shall be able to login to the student stations when the TMS is unavailable over the network.

Student performance records shall only be available to MTS instructors or other authorized personnel.  Only Instructor or other authorized accounts shall be set up with privileges to access the TMS.

3.8  System Environment Requirements

The training systems shall be electromagnetically compatible with itself and adjacent electrical, electromechanical, and electronic equipment at the utilization sites, and shall be able to operate within the electromagnetic environment such that the training systems operational performance requirements are met. All equipment (Non-Developmental Item (NDI), Commercial Off The Shelf (COTS), modified COTS, new design) shall operate in the electromagnetic environment without being a source of electromagnetic interference or a victim of site generated electromagnetic emissions, whether radiated or conducted.

The training systems shall utilize 60 Hz, 120 Volts Alternating Current (VAC) single phase, 208/120 VAC three phase or 480/277 VAC three phase power over the steady state tolerance of +/- 10 percent in voltage and +/- 1 percent in frequency.
Any Stryker MTS devices intended for operation within a climatically controlled facility shall operate without degraded performance within the following ambient environmental conditions:

e. Temperature: 15 to 32 oC. (59 to 90 oF)
f. Relative Humidity: 30 to 80  percent, non-condensing
Additionally, during transit and storage of the trainer all components shall accept ambient environmental conditions within the following extremes without degradation:
g. Temperature: -34 to 52 oC.  (-30 to 125 oF)
h. Relative Humidity: 0 percent to 95 percent, non-condensing
3.9  Computer Resource Requirements

3.9.1  Computer Hardware Requirements

Each computer shall provide the performance characteristics which meet the functional requirements of this specification and which render instructor and student station displays free of discernible stepping, oscillating, jittering, or other erratic behavior.  Whenever practical, the systems will share the same hardware to minimize the number and types of spares required for all of the systems.  The computer system shall provide adequate processor capacity, memory capacity, input/output device capacity, auxiliary storage capacity, and communications/network equipment capacity to satisfy the performance requirements of this specification.  All installed memory shall be directly accessible by each of the processors.
An aural cue card shall be provided that supports up to six simultaneous aural cues.

Surge protection and Uninterruptible Power Supplies (UPS), providing at least 10 minutes of power, protect all of the trainers and allow the systems to be shut down gracefully.

3.9.2  Computer Hardware Resource Utilization Requirements

The real-time systems provided will have at least 50% spare memory for the simulation task, 50% spare mass storage, and 50% spare processing time per cycle. For synchronous real time systems, spare processing time in each period of time, corresponding to the highest iteration rate being used, shall be provided for each processor.  At least 50 percent of the capacity of installed main memory shall remain unutilized during worst-case training system(s) operations. The spare shall not be utilized in meeting the total program and data storage requirements.

Spare resources shall be provided to allow for modular expansion and modification.

3.9.3  Computer Software Requirements

Iteration rates, data structures, and algorithms shall provide mathematically consistent and stable simulations.

Commercial and non-developmental software components shall be used wherever practicable and selected in a manner that provides flexibility, maintainability, and reusability while minimizing life-cycle support costs.  The Stryker MTS shall maximize the use of existing training simulation software.  Stryker vehicle software shall be reused to the maximum extent possible.  The training system software shall be capable of being ported to alternate hardware platforms with minimal effort and with no loss of functional capabilities.

The Stryker MTS software shall minimize system response time and eliminate inconveniences to instructors and students caused by delays in setting up new exercises, or calling up new screens, etc.  In the case of a predictable delay of more than 5 seconds in the IOS application, a visual cue will be given to the instructor to indicate the wait status.

3.9.4  Computer Communications Requirements

The IOS and the student station(s) shall communicate over a 1-gigabit Ethernet connection.  The Tablet device shall also use the Ethernet network, but it shall utilize a IA compliant wireless connection.

3.10  Design and Construction Constraints

All computational system hardware and software shall be designed to satisfy the functional performance requirements specified in this document. The design, selection, and arrangement of training systems equipment shall ensure ease, efficiency, and safety of operation in the performance of all functions by training systems personnel (student, instructor and maintainer) in fulfilling the intended use of the training systems. All software, hardware, and communications designs shall include ergonomic features to enhance workstation ease of use and re-configurability.
The system shall be supportable and have a robust capability for future modification and expansion.  The computational system shall implement sufficient open specifications for interfaces, services, and supporting formats to enable components to be utilized across a wide range of systems with minimal change, to interoperate with other components, and to interact with users in a style which facilitates portability. The system shall use well defined, widely used non-proprietary interfaces/protocols and standards developed or adopted by industry recognized standards bodies.

The equipment shall be protected from power fluctuations, sags, surges, and transients.  The training systems design shall include lightning protection in accordance with NFPA 780. The training systems and its installation, shall be provided with overcurrent protection and grounding which complies with the provisions of ANSI NFPA 70. Power Failures or emergency interruptions of power to the training systems shall not result in physical or electrical damage to the training systems hardware or software.

3.10.1  Software Design Constraints 

All software will be developed using the C++ programming language.

The training system(s) software shall be designed to allow for ease of upgrade/update throughout the life of the training system(s).

Commercial Information Assurance (IA) and IA-enabled IT products,  which have been evaluated and validated, as appropriate, in accordance with the National Information Assurance Partnership (NIAP) (http://www.niap-ccevs.org/cc-scheme/vpl/) or Common Criteria (CC) Evaluation and Validation Scheme (http://www.commoncriteriaportal.org/public/consumer/) shall be used to enter, process, store, display, or transmit information, to the maximum extent practicable.

The MTS shall incorporate IA enabled operating systems that:
a. Have been validated or are under evaluation by NIAP or CC scheme.

b. Are configurable IAW applicable DoD Security Technical Implementation Guides (STIGs) or System and Network Attack Center (SNAC) guides.  DoD STIGs and SNAC guides are available at http://iase.disa.mil/.

c. Are supportable for the expected lifecycle of the trainer

IA and IA enabled IT products provided with the trainer shall be configured IAW DoD STIGs or SNAC guides.  If DoD guides are not available, the following sources are acceptable in descending order as available:
a. Commercially accepted practices (e.g., SANS)

b. Independent testing results (e.g., ICSA)
3.10.2  Hardware Design Constraints

Protective and hazard warning devices and features shall be provided to protect students, operating personnel, maintenance personnel, and observers from injury and the equipment from damage. The protection shall be automatically provided both during normal operation and during any malfunction of the training system.

The electrical system design and installation shall be in accordance with ANSI NFPA 70.
The design of the fire detection system shall meet the ANSI NFPA 101.  The installation, test, and maintenance of the fire detection system shall meet ANSI NFPA 70 and 72. Components used in the fire detection system shall be UL approved. Activation of the fire detection system shall sound an alarm that is audible, per ANSI NFPA 101, to personnel within the entire facility area occupied by the training system. 

3.11  Personnel-Related Requirements

The user-machine interface for the training systems shall enable safe and effective operation and maintenance by men and women in the 5th through 95th percentile category as defined in MIL-HDBK-759, Human Engineering Design, Paragraph 5.6.  All aspects of the training systems, except those portions which replicate actual military hardware, shall be governed by the dimensional range from the 5th percentile female to the 95th percentile male working with the system.
3.12  Logistics-Related Requirements

The reliability and maintainability shall be such that all scheduled usage time (i.e. student training hours) on each group of systems will be completed within the scheduled or allotted time periods at least 90 percent of the time.  Ninety percent of those training periods, which are not completed on time due to reliability Failures, must be completed with a delay of no more than 1 additional hour.  An individual system must allow for uninterrupted training by completing a training session without a Failure at least 95 percent of the time.

3.12.1  Nameplates and Product Markings

Trainer equipment and cables shall be identified and marked in accordance with the following requirements.  Markings shall be permanent, securely fastened, and shall withstand the operational and storage environment of the trainer, environmental testing, and cleaning procedures.  Legibility shall be as required for ready readability.  Markings shall be of a color which is in contrast to the color of the background surface.  Markings of items shall not adversely affect the life and utility of the item.  Letters shall be Arial, and the numerals shall be Arabic, except when Roman numerals are used for type designations.
3.12.1.1  Unique Identification

Each single hardware article or a repairable unit formed by a grouping of subassemblies, components or constituent parts shall have a Department of Defense human and machine readable unique identification (UID) with bar code label marking as defined in MIL-STD-130N.

3.12.1.2  Nameplate

A nameplate shall be permanently affixed to the trainer in a prominent location.  The trainer nameplate shall be in accordance with the Figure below.  The nameplate shall include a two-dimensional (2-D) Data Matrix bar code that meets the IUID requirements.  Methods of applying, type of lettering, permanency, and legibility of the nameplate shall be in accordance with MIL-STD-130N.  
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3.12.2  Accessibility

The system design shall provide the means to access internal parts, terminals, and wiring, for adjustments, required circuit checking, and the removal and replacement of maintenance parts.  Accessibility for testing shall not apply to parts located in non-repairable assemblies.  For routine servicing and maintenance, unsoldering of wires, wire harnesses, parts, or subassemblies shall not be required in order to gain access to terminals, soldered connections, mounting screws, and the like.  The following additional requirements shall also apply.

3.12.2.1  Cable slack

The system design shall have sufficient cable slack and cable-bending features to assure full extension access to multiple equipment extensions during maintenance without stressing the cables and associated connectors.  The design shall provide sufficient slack in the cables behind equipment panels to permit removal of each instrument, display, or control panel and disconnection from associated cables in one maintenance operation from the front of the equipment without stressing the cables and associated connectors.  The need for rear access to disconnect or reconnect the equipment from associated mounting shall be minimized.

3.12.2.2  Cable Marking

Disconnectable cables and wires shall be permanently and legibly marked.  The following methods shall be used to mark cables and wires:

a) Molded on the cable

b) Stamped on the cable

c) Securely attached, appropriately marked plastic bands (no less than .25mm thickness)

d) Bands of appropriately marked heat shrinkable tubing
3.12.3  Parts

Replaceable parts shall be readily removable.  For example, replaceable parts shall not be permanently mounted by means such as rivets, spot welding, or hard curing compounds.  No unsoldering of connections shall be necessary in order to remove front panels or sub-chassis for maintenance purposes.

3.12.4  Assemblies

All parts shall be readily accessible for maintenance.  Tracks, rollers, hinges, pivots, or a combination thereof shall be installed for providing accessibility to units, assemblies, subassemblies, and parts.  Locking devices shall be provided to lock the chassis in the servicing position and in the fully opened and fully closed positions.  Each major assembly, subassembly, and unit shall permit access to its interior components and parts for maintenance.  It shall not be necessary to displace or remove wires, cables, subassemblies, or assemblies in order to gain access to mounting screws, test points, adjustment points, lubricating points, and the like.  Where visual inspection is necessary and open access is not feasible, transparent access panels shall be used.  The placement of parts shall provide space for the use of test probes and maintenance tools.  Assemblies subject to replacement or service shall not be permanently fastened.

3.12.5  Covers, panels, and doors

Hinged covers and doors shall be equipped with means to retain them in their open positions.  When opened, hinged covers and doors shall not cause the equipment to become unbalanced.  Removable covers for which no convenient location is available during maintenance shall be equipped with a chain or lanyard fastened to the equipment.  Removable cover fasteners shall not require more than a half turn rotation to unfasten.  Front panels containing parts that require maintenance, such as instruments, switches, potentiometers, and the like, shall be hinged.  Where parts or assemblies are mounted on hinged doors, on panels, and on covers, the electrical ground return shall not depend on the hinge contact for electrical continuity.  Means shall be provided on hinged panels to retain the panels in the open position to permit accessibility to all parts mounted on the panels, to prevent damage to the panels, and to prevent injury to personnel performing maintenance.

3.12.6  Handles

Handles and handgrips shall be provided for removing units or chassis from enclosures.  Handles on enclosures shall be recessed.

3.12.7  Modular assemblies

Modular assemblies such as circuit boards shall be equipped with connectors so that they may be removed without de-soldering.  All modular assemblies shall be designed so that they can be inserted into the equipment in one position only.  All sockets within each assembly shall be oriented in the same direction and positioned so that they are visible.  Modular circuits shall be grouped in functional units.

3.12.8  Circuit cards

Where practicable, functions shall be apportioned to circuit cards to take advantage of standardization and commonality of components, such that the need for spare parts inventory is minimized.

3.12.9  Circuit card connectors

Circuit card connectors shall have means of positive connection without diminishing the life of the connector under normal mating and un-mating cycles.

3.12.10  Circuit card connectors, power and ground

Power and ground connections to circuit boards shall be arranged so that inadvertent insertion of a card in the wrong slot will not result in damage to the card or to other parts of the system.

3.12.11  Wiring board extender cards

Where connector termination points are not accessible for testing, extender cards shall be provided.  Extender cards shall have matching indexing system and shall be identified with their corresponding wiring boards.  Insulating materials shall not be applied to the conducting surfaces of extender cards.

4  Qualification Provisions

The trainer shall be qualified by a series of verifications performed during the production, system integration, and acceptance test phases of the program. The applicable verification method for each requirement stated in Section 3 shall be as specified in the Requirements Traceability Matrix (RTM).  The verification methods are defined as follows:

i. Demonstration: The operation of the product that relies on observable functions not requiring the use of instrumentation, special test equipment, or subsequent analysis.

j. Test: The operation of the product using indications or instrumentation, or special test equipment to collect data.

k. Analysis: The processing of accumulated data obtained from other qualification methods. Examples are reduction, interpolation, or extrapolation of test results.
l. Inspection: The visual examination of system components, documentation, etc.

The following link will display the Requirements Traceability Matrix for the Stryker program with a filter turned on to display only those requirements applicable to the Phase IV DTT:
NOTE TO PROSPECTIVE OFFERORS:  THE REQUIREMENTS TRACEABILITY MATRIX, MENTIONED ABOVE, IS AVAILABLE ONCE THE GOVERNMENT RECEIVES A SIGNED DOCUMENT L-1 NON-DISCLOSURE AGREEMENT – GOVERNMENT FURNISHED INFORMATION.
5  Notes

5.1  Abbreviations and Acronyms

	3-D
	3-Dimensional

	AFES

AHS
	Automatic Fire Extinguisher System

Ammunition Handling System

	ANSI
	American National Standards Institute

	AO
	Analog Output

	API
	Application Program Interface

	ATA
	Advanced Technology Attachment

	BIT
	Built-In Test

	BITE
	Built-In Test Equipment

	CAC
	Common Access Card

	CDRL
	Contract Data Requirements List

	COTS
	Commercial Off-The-Shelf

	DCU
	Diagnostic Control Unit

	DO
	Digital Output

	DTT
	Diagnostic/Troubleshooting Trainer

	ECM
	Engine Control Module

	ELO
	Enabling Learning Objective

	EPO
	Emergency Power-Off

	FBD
	Functional Block Diagram

	FL
	Fault Localization

	HH
	Handheld

	HMS
	Height Management System

	HOT
	Hands-On Trainer

	IC
	Initial Conditions

	IETM
	Interactive Electronic Technical Manual

	IOS
	Instructor Operator Station

	I/O
	Input/Output

	ISA
	International Standard Atmosphere

	LRU
	Line Replaceable Unit

	MOS
	Military Occupational Speciality

	MSD
	Maintenance Support Device

	MTS
	Maintenance Training System

	NDI
	Non-Developmental Item

	NFPA
	National Fire Protection Association

	OSHA
	Occupational Safety and Health Act

	PDSS
	Post Deployment Software Support

	PM
	Performance Monitoring

	PPI
	Power Pack Interface

	PTT
	Part Task Trainer

	RPM
	Revolutions Per Minute

	RTM
	Requirements Traceability Matrix

	SSE
	Software Support Environment

	SSP
	Software Support Package

	SWS
	Student Work Station

	TADSS
	Training Aids, Devices, Simulations, and Simulators

	TCP/IP
	Transmission Control Protocol/Internet Protocol

	TLO
	Terminal Learning Objective

	TMDE
	Test, Measurement, and Diagnostic Equipment

	TMS
	Training Management System

	TTL
	Training Task List

	UPS
	Uninterruptible Power Supply

	VAC
	Volts Alternating Current


Appendix A - Automotive Troubleshooting Training Task List

	TTL ID
	System
	Fault Description
	Fault Symptom
	Faulted Part
	IETM Path

	1
	Anti-Lock Brakes
	ANTI-LOCK BRAKE SYSTEM WARNING INDICATOR FAULT, ANTI-LOCK BRAKE SYSTEM FAULT CODE 7-4
	Open circuit on wire 303F in wiring harness W415.
	Wiring harness W415 faulty
	No, Perform Offset, Pass, Test 91, Fail, Replace W415, No, Restart

	2
	Anti-Lock Brakes
	ANTI-LOCK BRAKE SYSTEM WARNING INDICATOR FAULT,  FAULT CODE 0030 0704 (OEM FAULT CODE 7-4)
	Open circuit on wire 713A in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	No, Perform Offset ,Pass, Test 91,Pass,Test 91,Fail,Replace DIP, No, Restart

	3
	Anti-Lock Brakes
	ANTI-LOCK BRAKE SYSTEM WARNING INDICATOR FAULT,  FAULT CODE 0030 0704 (OEM FAULT CODE 7-4)
	Annunciator module internally damaged.
	Annunciator module faulty
	No, Perform Offset, Pass, Test 91, Pass, Test 91,Pass, Replace Annunciator Module, No, Restart

	4
	Automatic Fire Extinguishing System
	AUTOMATIC FIRE EXTINGUISHING SYSTEM DOES NOT POWER UP
	Open circuit on wires 108A and /or 5BD in wiring harness W423.
	Wiring harness W423 faulty
	No, No, No, Yes, No, Replace W423, Yes, Restart

	5
	Automatic Fire Extinguishing System
	AUTOMATIC FIRE EXTINGUISHING SYSTEM DOES NOT POWER UP
	Open circuit on wires 108A and /or 5BD in wiring harness W423.
	Wiring harness W423 faulty
	No, Yes, Test 89, Fail, Test 89, Pass, Perform Offset, Pass, Test 91, Fail, Replace W423, Yes, Restart

	6
	Automatic Fire Extinguishing System
	AUTOMATIC FIRE EXTINGUISHING SYSTEM DOES NOT POWER UP
	Open circuit on wire 108 in power distribution panel (PDP).
	Power distribution panel (PDP) faulty
	No, Yes, Test 89, Fail, Test 89, Fail, Replace PDP, Yes, Restart

	7
	Automatic Fire Extinguishing System
	AUTOMATIC FIRE EXTINGUISHING SYSTEM DOES NOT POWER UP
	Open circuit on wire 108 in power distribution panel (PDP).
	Power distribution panel (PDP) faulty
	No, No, No, No, Replace PDP, Yes, Restart

	8
	Automatic Fire Extinguishing System
	AUTOMATIC FIRE EXTINGUISHING SYSTEM DOES NOT POWER UP
	Control electronics panel (CEP) internal Failure.
	Control electronics panel (CEP) faulty
	No, No, Yes, Replace AFES CEP, Yes, Restart

	9
	Automatic Fire Extinguishing System
	AUTOMATIC FIRE EXTINGUISHING SYSTEM DOES NOT POWER UP
	Open or short circuit on wire 900 or 901 in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	No, Yes, Test 89, Fail, Test 89, Pass, Perform Offset, Pass, Test 91, Pass, Replace DIP, Yes, Restart

	10
	Automatic Fire Extinguishing System
	ENGINE COMPARTMENT FIRE EXTINGUISHER LED E8 ILLUMINATES
	Control electronics panel (CEP) internal fault.
	Control electronics panel (CEP) faulty
	Perform Fire Suppression System (FSS) Functional Test, Test Equipment Setup For Fire Suppression System (FSS) Performed,
Continue, Yes, Yes, Continue, Engine Compartment Fire Extinguisher LED E8 Illuminates, Perform Fire Suppression System (FSS) Functional Test, Yes, No, No, No, Yes, No, No, No, Yes, No, No, No, No, Check S4 FSS Sensor Only Test, No, Yes, Yes, Yes, Yes, Yes, No,
Restart, Ok, Troubleshooting, TOC, AFES Troubleshooting, Engine Compartment Fire Extinguisher LED E8 Illuminates, Yes, Yes, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Replace AFES CEP, No, Restart, OK

	11
	Automatic Fire Extinguishing System
	ENGINE COMPARTMENT FIRE EXTINGUISHER LED E8 ILLUMINATES
	Open or short circuit on wire 907C, 908C or 909C in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	Perform Fire Suppression (FSS) Functional Test, Test Equipment Setup Fire Suppression System Performed, Continue, Yes, Yes, Continue, Engine Comp Fire Ext LED 8 Illuminated, Perform Fire Suppression (FSS) Functional Test, Yes, No, No, No, Yes, No, No, No, Yes, NO, No, No, No, Check S4 FSS Sensor Only Test, No, Yes, Yes, Yes, Yes, Yes, No, Restart, Ok, Troubleshoot, TOC, AFES Troubleshooting, Engine Comp Fire Ext E8 Illuminates, Yes, Yes, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Replace DIP, Continue, No, Restart, OK

	12
	Automatic Fire Extinguishing System
	ENGINE COMPARTMENT FIRE EXTINGUISHER LED E8 ILLUMINATES
	Open or short circuit on wire 907C, 908C or 909C in wiring harness W436.
	Wiring harness W436 faulty
	Perform Fire Suppression System (FSS) Functional Test, Test Equipment Setup For Fire Suppression System (FSS) Performed,
Continue, Yes, Yes, Continue, Engine Compartment Fire Extinguisher LED E8 Illuminates, Perform Fire Suppression System (FSS) Functional Test, Yes, No, No, No, Yes, No, No, No, Yes, No, No, No, No, Check S4 FSS Sensor Only Test, No,
Yes, Yes, Yes, Yes, Yes, No,
Restart, Ok, Troubleshooting, TOC, AFES Troubleshooting, Engine Compartment Fire Extinguisher LED E8 Illuminates, Yes, Yes, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Replace W436, No, Restart, OK

	13
	Automatic Fire Extinguishing System
	ENGINE COMPARTMENT FIRE EXTINGUISHER LED E8 ILLUMINATES
	Engine compartment fire extinguisher E8 no or low pressure.
	Engine compartment fire extinguisher E8 faulty
	Perform Fire Suppression System (FSS) Functional Test, Test Equipment Setup For Fire Suppression System (FSS) Performed,
Continue, Yes, Yes, Continue, Engine Compartment Fire Extinguisher LED E8 Illuminates, Perform Fire Suppression System (FSS) Functional Test, Yes, No, No, No, Yes, No, No, No, Yes, No, No, No, Yes, No, No, No, Yes, No, No, Yes, No, No, Yes, No, No,
Restart, Ok, Troubleshooting, TOC, AFES Troubleshooting, Engine Compartment Fire Extinguisher LED E8 Illuminates,
Yes, No, Replace E8, No, Restart, OK

	14
	Automatic Fire Extinguishing System
	FIRE SUPPRESSION SYSTEM FUNCTIONAL TESTS
	S1 optical fire sensor inoperative.
	S1 optical fire sensor faulty
	Test Equipment Setup For Fire Suppression System (FSS) Performed,
Continue, Yes, Yes, Continue,
Fire Suppression System Functional Tests,
Yes, No, No, Yes, Fire Suppression System Sensor-Only Test, No, Yes, No, No, Replace Optical Fire Sensor S1, No, Restart, OK

	15
	Automatic Fire Extinguishing System
	FIRE SUPPRESSION SYSTEM FUNCTIONAL TESTS
	S7 optical fire sensor inoperative.
	S7 optical fire sensor faulty
	Test Equipment Setup For Fire Suppression System (FSS) Performed,
Continue, Yes, Yes, Continue,
Fire Suppression System Functional Tests,
Yes, No, No, No, Yes, No, No, No, Yes, No, No, No, Yes, No, No, No, Yes, No, No, Yes, No, No, Yes, No, Yes, Fire Suppression System Sensor-Only Test, No, Yes, Yes, No, No, Replace Optical Fire Sensor S7, No, Restart, OK

	16
	Automatic Fire Extinguishing System
	LOSS OF AUTOMATIC FIRE EXTINGUISHING SYSTEM ANNUNCIATOR ALARMS
	Open or short circuit on wire 444 in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace DIP, Continue, Yes, Restart, OK

	17
	Automatic Fire Extinguishing System
	LOSS OF AUTOMATIC FIRE EXTINGUISHING SYSTEM ANNUNCIATOR ALARMS
	Control electronics panel (CEP) internal fault.
	Control electronics panel (CEP) faulty
	No,  Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace AFES CEP, Yes, Restart, OK

	18
	Automatic Fire Extinguishing System
	SEMIANNUAL AUTOMATIC FIRE EXTINGUISHING SYSTEM TEST
	Vent fans do not operate when troop compartment extinguishers are activated.
	Vent fans circuit faulty
	Fire Suppression System (FSS) Test Performed, Test Equipment for Fire Suppression System (FSS) Performed, Continue, Yes, Yes, Continue, Semiannual Automatic FSS Test, FSS Test Performed, Yes, No, No, No, Yes, No, No, No, Yes, No, No, No, Yes, No, No, No, Yes, No, No, Yes, No, No, Yes, No, No, Restart, Troubleshooting, TOC, AFES, Semi-Annual Automatic FSS Test, Yes, No, Yes, No, Inoperative Vent Fans, Driver Fan is Non-Functional, No, Test 89, Fail, Perform Offset, Pass, Test 91, Fail, Replace W418, Continue, Yes, Restart, OK

	19
	Automatic Fire Extinguishing System
	TROOP COMPARTMENT FIRE EXTINGUISHER ASSEMBLY LED E3 ILLUMINATES
	Open or short circuit on wire 907C, 908C or 909C in wiring harness W436.
	Wiring harness W436 faulty
	Yes, Yes, Yes, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Replace W436, Yes, Restart, OK

	20
	Automatic Fire Extinguishing System
	TROOP COMPARTMENT FIRE EXTINGUISHER ASSEMBLY LED E3 ILLUMINATES
	Control electronics panel (CEP) internal fault.
	Control electronics panel (CEP) faulty
	Yes, Yes, No, Replace AFES CEP, Yes, Restart, OK

	21
	Automatic Fire Extinguishing System
	TROOP COMPARTMENT FIRE EXTINGUISHER ASSEMBLY LED E3 ILLUMINATES
	Troop compartment fire extinguisher assembly E3 no pressure or low pressure.
	Troop compartment fire extinguisher assembly E3 faulty
	Yes, No, Replace Troop Compartment Fire Extinguisher E3, Yes, Restart, OK

	22
	Automatic Fire Extinguishing System
	TROOP COMPARTMENT OPTICAL FIRE SENSOR LED S1 ILLUMINATES
	Automatic fire extinguishing system (AFES) control electronics panel (CEP) internal Failure.
	Automatic fire extinguishing system (AFES) control electronics panel (CEP) faulty
	Test Equipment Setup For Fire Suppression System (FSS) Performed,
Continue, Yes, Yes, Continue,
Troop Compartment Optical Fire Sensor LED S1 Illuminates, S1 FSS Sensor Only Test, Perform Fire Suppression System (FSS) Functional Test,
Yes, No, No, No, Yes, No, No, No,
Yes, No, No, No, Yes, No, No, No,
Yes, No, No,
Yes, No, No,
Yes, No, No,
Restart, Ok, Troubleshooting, TOC, AFES Troubleshooting, Troop Compartment Optical Fire Sensor LED S1 Illuminates,  S1 FSS Sensor Only Test, No, Yes, Yes, Yes, Yes, Yes, No,
Restart, Ok, Troubleshooting, TOC, AFES Troubleshooting, Troop Compartment Optical Fire Sensor LED S1 Illuminates, Yes, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Replace AFES CEP, Yes, Restart, OK

	23
	Automatic Fire Extinguishing System
	TROOP COMPARTMENT OPTICAL FIRE SENSOR LED S1 ILLUMINATES
	Open or short circuit on wire 903Fail,  904Fail,  905F or 906F in wiring harness W437.
	Wiring harness W437 faulty
	Test Equipment Setup For Fire Suppression System (FSS) Performed,
Continue, Yes, Yes, Continue,
Troop Compartment Optical Fire Sensor LED S1 Illuminates, S1 FSS Sensor Only Test,
Perform Fire Suppression System (FSS) Functional Test,
Yes, No, No, No,
Yes, No, No, No,
Yes, No, No, No,
Yes, No, No, No,
Yes, No, No,
Yes, No, No,
Yes, No, No,
Restart, Ok, Troubleshooting, TOC, AFES Troubleshooting, Troop Compartment Optical Fire Sensor LED S1 Illuminates,  S1 FSS Sensor Only Test, No,
Yes, Yes, Yes, Yes, Yes, No,
Restart, Ok, Troubleshooting, TOC, AFES Troubleshooting, Troop Compartment Optical Fire Sensor LED S1 Illuminates, Yes, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Replace W437, Yes, Restart, OK

	24
	Automatic Fire Extinguishing System
	TROOP COMPARTMENT OPTICAL FIRE SENSOR LED S1 ILLUMINATES
	S1 optical fire sensor damaged.
	S1 optical fire sensor faulty
	Test Equipment Setup For Fire Suppression System (FSS) Performed,
Continue, Yes, Yes, Continue,
Troop Compartment Optical Fire Sensor LED S1 Illuminates, S1 FSS Sensor Only Test,
Perform Fire Suppression System (FSS) Functional Test,
Yes, No, No, No,
Yes, No, No, No,
Yes, No, No, No,
Yes, No, No, No,
Yes, No, No,
Yes, No, No,
Yes, No, No,
Restart, Ok, Troubleshooting, TOC, AFES Troubleshooting, Troop Compartment Optical Fire Sensor LED S1 Illuminates,  S1 FSS Sensor Only Test, No, Yes, No, No, Replace Optical Fire Sensor S1, No, Restart, OK

	25
	Automatic Fire Extinguishing System
	VENT FANS DO NOT OPERATE WHEN TROOP COMPARTMENT FIRE EXTINGUISHERS ARE ACTIVATED
	Open circuit on wire 912 and /or 413 in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	Select "Troop and Driver Fans Are Non-Functional", No, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace DIP, Continue, Yes, Restart, OK

	26
	Automatic Fire Extinguishing System
	VENT FANS DO NOT OPERATE WHEN TROOP COMPARTMENT FIRE EXTINGUISHERS ARE ACTIVATED
	Control electronics panel (CEP) internal Failure.
	Control electronics panel (CEP) faulty
	Select "Troop And Driver Fans Functional", Perform Offset, Pass, Test 91, Pass, Replace AFES CEP, Yes, Restart, OK

	27
	Automatic Fire Extinguishing System
	VENT FANS DO NOT OPERATE WHEN TROOP COMPARTMENT FIRE EXTINGUISHERS ARE ACTIVATED
	Rear troop vent fan internally damaged.
	Rear troop vent fan faulty
	Select "Troop Fans Is Non-Functional", No, Test 89, Pass, Replace Rear Troop Vent Fan, Yes, Restart, OK

	28
	Automatic Fire Extinguishing System
	VENT FANS DO NOT OPERATE WHEN TROOP COMPARTMENT FIRE EXTINGUISHERS ARE ACTIVATED
	Open circuit on wire 414A, 413A, 412A and /or 411A in wiring harness W418.
	Wiring harness W418 faulty
	Select "Troop Fan Is Non-Functional", No, Test 89, Fail, Perform Offset, Pass, Test 91, Fail, Replace W418, Continue, Yes, Restart, OK

	29
	Brakes System
	BRAKES OPERATIONAL AND No AIR PRESSURE INDICATED IN FRONT OR REAR SERVICE BRAKE AIR RESERVOIRS
	GCU internal Failure.
	Gauge cluster unit (GCU) faulty
	No, Perform Hardware Test, Continue, Replace GCU, Continue, Yes, Restart

	30
	Brakes System
	INSPECT BRAKES
	Brake shoes worn.
	Brake shoes
	Yes, Yes, Replace Brake Shoes, Yes, Restart, OK

	31
	Brakes System
	INSPECT BRAKES
	Brake springs damaged.
	Brake springs
	Yes, No, Yes, Replace Brake Springs, Yes, Restart, OK

	32
	Brakes System
	INSPECT BRAKES
	Brake drum worn.
	Brake drum faulty
	No, Replace Brake Drum, Yes, Restart, OK

	33
	Brakes System
	INSPECT BRAKES
	Brake actuator and wedge assembly damaged.
	Brake actuator and wedge assembly
	Yes, No, No, Yes, Replace Brake Actuator and Wedge Assembly, Yes, Restart, OK

	34
	Brakes System
	LOSS OF BRAKE FUNCTION AT ALL WHEELS
	Brake pedal foot valve internally damaged.
	Brake pedal foot valve faulty
	No, Yes, Yes, Replace Brake Pedal Valve Assembly, Yes, Restart, OK

	35
	Brakes System
	LOSS OF BRAKE FUNCTION AT ONE WHEEL
	Right rear brake actuator damaged.
	Right rear brake actuator faulty
	No, Choose "Right Rear Axle 3 or 4", No, Yes, Replace Right Rear Axle 3 or 4 Brake Actuator and Wedge Assembly, Yes, Restart, OK

	36
	Brakes System
	LOSS OF BRAKE FUNCTION AT ONE WHEEL
	Front brake actuator damaged.
	Front brake actuator faulty
	No, Choose "L/R Front Axle 1 or 2", No, Yes, Replace Left/Right Front Axle 1 or 2 Brake Actuator and Wedge Assembly, Yes, Restart, OK

	37
	Brakes System
	LOSS OF BRAKE FUNCTION AT ONE WHEEL
	Left rear brake actuator damaged.
	Left rear brake actuator faulty
	No, Choose "Left Rear Axle 3 or 4", No, Yes, Replace Left Rear Axle 3 or 4 Brake Actuator and Wedge Assembly, Yes, Restart, OK

	38
	Brakes System
	PARKING BRAKE DOES NOT RELEASE
	Low pressure indicator damaged.
	Low pressure indicator faulty
	No, No, No, No, No, No, No, No, No, No, Yes, Replace Low Pressure Indicator, Yes, Restart, OK

	39
	Brakes System
	PARKING BRAKE DOES NOT RELEASE
	Parking brake /trailer supply valve leaking or obstructed.
	Parking brake /trailer supply valve faulty
	No, No, No, No, No, No, No, No, No, No, No, Replace Trailer/Parking Brake Dash Control, Yes, Restart, OK

	40
	Climate Control
	ENGINE COOLANT HEATER INOPERATIVE
	Coolant flowing through engine supply and return hose to radiator, indicates thermostat is open, reducing amount of engine preheat available.
	Cooling system thermostat faulty
	No, Perform Hardware Test, Continue, No, Replace Cooling System Thermostat, Yes, Restart, OK

	41
	Climate Control Unit (CCU) Fault Code
	CCU HEATER CIRCULATION PUMP ON FAIL 3,  FAULT CODE 0000  5129
	Climate control unit (CCU) internally damaged.
	Climate control unit (CCU) faulty
	No, No, Test 89, Fail, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace CCU, No, Restart, OK

	42
	Climate Control Unit (CCU) Fault Code
	CCU HEATER CIRCULATION PUMP ON FAIL 3,  FAULT CODE 0000  5129
	Driver's instrument panel (DIP) internally damaged.
	Driver's instrument panel (DIP) faulty
	No, No, Test 89, Fail, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace DIP, No, Restart, OK

	43
	Climate Control Unit (CCU) Fault Code
	CCU HEATER CIRCULATION PUMP ON FAIL 3,  FAULT CODE 0000  5129
	Open or short circuit on wire 408B or 402B in wiring harness W418A.
	Wiring harness W418A faulty
	No, No, Test 89, Fail, Test 89, Pass, Replace Wiring Harness W418A, No, Restart, OK

	44
	Climate Control Unit (CCU) Fault Code
	CCU HEATER CIRCULATION PUMP ON FAIL 3,  FAULT CODE 0000  5129
	Heater circulation pump internally damaged.
	Heater circulation pump faulty
	No, No, Test 89, Pass, Replace Heater  Circulation Pump, No, Restart, OK

	45
	Electrical (Vehicle Lights)
	DRIVER'S DOME LIGHT INOPERATIVE
	Open circuit in hatch interrupt unit (HIU).
	Hatch interrupt unit (HIU) faulty
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, No, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Replace HIU, Yes, Restart, OK

	46
	Electrical (Vehicle Lights)
	DRIVER'S DOME LIGHT INOPERATIVE
	Wiring harness W401 terminal lug /inline connector loose, pinched or abraded.
	Wiring harness W401 terminal lug /inline connector faulty
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Yes, Replace W401 Terminal Lug/Inline Connector, Yes, Restart, OK

	47
	Electrical (Vehicle Lights)
	DRIVER'S DOME LIGHT INOPERATIVE
	Open circuit on wires 121C and 137F in wiring harness W401.
	Wiring harness W401 faulty
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, No, Test 89, Fail, Perform Offset, Pass, Test 91, Fail, Replace W401, Yes, Restart, OK

	48
	Electrical (Auxiliary Equipment)
	AIR DRYER CIRCUIT FAILURE
	Wiring harness W417 P2-A or B open /shorted, P4-a or b open /shorted.
	Wiring harness W417 faulty
	No, Yes, Test 89, Fail, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace W417, Yes, Restart, OK

	49
	Electrical (Auxiliary Equipment)
	AIR DRYER CIRCUIT FAILURE
	Air dryer wiring harness Plug-A or B open or shorted.
	Air dryer wiring harness faulty
	No, Yes, Test 89, Fail, Test 89, Pass, Replace Air Dryer Wiring Harness, Yes, Restart, OK

	50
	Electrical (Auxiliary Equipment)
	AIR DRYER CIRCUIT FAILURE
	Drivers instrument panel J4-a or b open or shorted.
	Driver's instrument panel (DIP) faulty
	No, Yes, Test 89, Fail, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace DIP, Yes, Restart, OK

	51
	Electrical (Auxiliary Equipment)
	AIR DRYER CIRCUIT FAILURE
	Engine control module J16-P open or internal fault.
	Engine control module (ECM) faulty
	No, Yes, Test 89, Fail, Test 89, Fail, Perform Offset, Pass, Test 91, Fail, Replace Engine Control Module, Yes, Restart, OK

	52
	Electrical (Auxiliary Equipment)
	AIR DRYER CIRCUIT FAILURE
	Air dryer internal fault.
	Air dryer faulty
	No, Yes, Test 89, Pass, Replace Air Dryer, Yes, Restart, OK

	53
	RAMP SYSTEM TROUBLE SHOOTING
	RAMP DOES NOT OPERATE PROPERLY
	Ramp control box assembly internally damaged.
	Ramp control box assembly faulty
	Yes, Yes, No, Yes, No, No, No, No, Troubleshoot: Accessory Panel Circuit Breaker 21 in the  open position (Trips when ramp switch is held in raise position, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace Ramp Control Box, Yes, Restart, OK

	54
	RAMP SYSTEM TROUBLE SHOOTING
	RAMP DOES NOT OPERATE PROPERLY
	Circuit breaker (CB) 18 open on power distribution panel (PDP).
	Power distribution panel (PDP) faulty
	Yes, Yes, No, Yes, No, No, No, Yes, No, Perform Hardware Test, Continue, Yes, No, Troubleshoot: Ramp Does Not Raise or Lower From Troop or Drivers Station and Vehicle Interior lights do not come on, No, Perform Offset, Pass, Test 91, Pass, Replace PDP, Yes, Restart, OK

	55
	Electrical (Electronic Controls and  Warning Devices)
	ALTERNATOR  FAULT, FAULT CODE 0050-009
	Open circuit on wire 439A in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	No, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Replace DIP, No, Restart, OK

	56
	Electrical (Electronic Controls and  Warning Devices)
	ANNUNCIATOR MODULE FAULT INDICATOR ILLUMINATES CONTINUOUSLY
	Annunciator module is internally damaged.
	Annunciator module faulty
	Yes, Replace Annunciator Module, No, Restart, OK

	57
	Electrical (Electronic Controls and  Warning Devices)
	CHECK ENGINE INDICATOR ILLUMINATES CONTINUOUSLY
	Annunciator module internal fault.
	Annunciator module faulty
	Yes, Perform HW Test, Continue, Replace Annunciator Module, No, Restart, OK

	58
	Electrical (Electronic Controls and  Warning Devices)
	CHECK POWER PACK INTERFACE INDICATOR ILLUMINATES RED
	Annunciator module internally damaged.
	Annunciator module faulty
	Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace Annunciator Module, No, Restart, OK

	59
	Electrical (Electronic Controls and  Warning Devices)
	CHECK POWER PACK INTERFACE INDICATOR ILLUMINATES RED
	Open circuit on wire 552A in wiring harness W422.
	Wiring harness W422 faulty
	Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace W422, No, Restart, OK

	60
	Electrical (Electronic Controls and  Warning Devices)
	CHECK POWER PACK INTERFACE INDICATOR ILLUMINATES RED
	Open circuit on wire 552 in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	Perform Offset, Pass, Test 91, Fail, Replace DIP, No, Restart, OK

	61
	Electrical (Electronic Controls and  Warning Devices)
	CHEMICAL WARNING INDICATOR ILLUMINATES CONTINUOUSLY
	Open or short circuit on wire 750A or 5AW in wiring harness W425.
	Wiring harness W425 faulty
	Yes, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, No, Perform Offset, Pass, Test 91, Fail, Replace W425, Continue, No, Restart, OK

	62
	Electrical (Electronic Controls and  Warning Devices)
	CHEMICAL WARNING INDICATOR ILLUMINATES CONTINUOUSLY
	Open or short circuit on wire 752A or 753A in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	Yes, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Replace DIP, Continue, No, Restart, OK

	63
	Electrical (Electronic Controls and  Warning Devices)
	CHEMICAL WARNING INDICATOR ILLUMINATES CONTINUOUSLY
	Open or short circuit on wire 750 or 5AL in power distribution panel (PDP).
	Power distribution panel (PDP) faulty
	Yes, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Replace PDP, No, Restart, OK

	64
	Electrical (Electronic Controls and  Warning Devices)
	CHEMICAL WARNING INDICATOR ILLUMINATES CONTINUOUSLY
	Annunciator module internal fault.
	Annunciator module faulty
	Yes, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Replace Annunciator Module, No, Restart, OK

	65
	Electrical (Electronic Controls and  Warning Devices)
	CONTROL ELECTRONICS PANEL LED ILLUMINATED
	Control electronics panel (CEP) internal fault.
	Control electronics panel (CEP) faulty
	Yes, Replace AFES CEP, No, Restart, OK

	66
	Electrical (Electronic Controls and  Warning Devices)
	EIGHT-WHEEL DRIVE DOES NOT ENGAGE/DISENGAGE
	Accessory panel internally damaged.
	Accessory panel faulty
	No, No, No, Test 89, Pass, Replace Accessory Panel, No, Restart, OK

	67
	Electrical (Electronic Controls and  Warning Devices)
	ENGINE FIRE, FAULT CODE 0050 0001
	Annunciator module internal Failure.
	Annunciator module faulty
	Yes, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace Annunciator Module, No, Restart, OK

	68
	Electrical (Electronic Controls and  Warning Devices)
	ENGINE FIRE, FAULT CODE 0050 0001
	Short circuit on wire 444 in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	Yes, Perform Offset, Pass, Test 91, Pass, Replace DIP, No, Restart, OK

	69
	Electrical (Electronic Controls and  Warning Devices)
	LOW BATTERY VOLTAGE INDICATOR ILLUMINATES CONTINUOUSLY
	Annunciator module internal Failure.
	Annunciator module faulty
	Yes, Perform HW Test, Continue, Test 89, Pass, Test 89, Pass, Replace Annunciator Module, No, Restart, OK

	70
	Electrical (Electronic Controls and  Warning Devices)
	LOW ENGINE OIL PRESSURE , FAULT CODE 0050 0002
	Engine oil system components faulty.
	Engine oil pressure low
	Yes, Yes, Troubleshoot Symptom: Engine Has Low Oil Pressure, Yes, No, No, No, No, Replace Power Pack Assembly, No, Restart, OK

	71
	Electrical (Electronic Controls and  Warning Devices)
	PARKING BRAKE INDICATOR ILLUMINATES CONTINUOUSLY
	Annunciator internally damaged.
	Annunciator module faulty
	Yes, No, No, Perform Offset, Pass, Test 91, Fail, Replace Annunciator Module, No, Restart, OK

	72
	Electrical (Electronic Controls and  Warning Devices)
	PARKING BRAKE INDICATOR ILLUMINATES CONTINUOUSLY
	Short circuit on wire 456A in wiring harness W415.
	Wiring harness W415 faulty
	Yes, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace W415, Continue, No, Restart, OK

	73
	Electrical (Electronic Controls and  Warning Devices)
	PARKING BRAKE INDICATOR ILLUMINATES CONTINUOUSLY
	Trailer /parking brake dash control internally damaged.
	Trailer /parking brake dash control faulty
	Yes, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Replace Trailer/parking Brake Dash Control, No, Restart, OK

	74
	Electrical (Electronic Controls and  Warning Devices)
	PARKING BRAKE INDICATOR ILLUMINATES CONTINUOUSLY
	Short circuit on wire 441 or 456 in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	Yes, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace DIP, Continue, No, Restart, OK

	75
	Electrical (Electronic Controls and  Warning Devices)
	RADIAC WARNING INDICATOR ILLUMINATES CONTINUOUSLY
	Annunciator module internal fault.
	Annunciator module faulty
	Yes, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Replace Annunciator Module, Continue, No, Restart, OK

	76
	Electrical (Electronic Controls and  Warning Devices)
	RADIAC WARNING INDICATOR ILLUMINATES CONTINUOUSLY
	Open or short circuit on wire 756A in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	Yes, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Replace DIP, Continue, No, Restart, OK

	77
	Electrical (Electronic Controls and  Warning Devices)
	RADIAC WARNING INDICATOR ILLUMINATES CONTINUOUSLY
	Open or short circuit on wire 756 in wiring harness W425.
	Wiring harness W425 faulty
	Yes, Perform Offset, Pass, Test 91, Fail, Replace W425, Continue, No, Restart, OK

	78
	Electrical (Electronic Controls and  Warning Devices)
	VOLTAGE REGULATOR INDICATOR ILLUMINATES CONTINUOUSLY
	Driver's instrument panel (DIP) internally damaged.
	Driver's instrument panel (DIP) faulty
	Yes, Test 89, Pass, Test 89, Pass, Perform Offset, Pass, Test 92, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 92, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Replace DIP, Continue, No, Reset, OK

	79
	Electrical (Electronic Controls and  Warning Devices)
	VOLTAGE REGULATOR INDICATOR ILLUMINATES CONTINUOUSLY
	Open or short circuit on wires 18A, 19A, 1B, 155, 8A, 479A or 480A in wiring harness W4.
	Wiring harness W4 faulty
	Yes, Test 89, Pass, Test 89, Pass, Perform Offset, Pass, Test 92, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 92, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace W4, No, Reset, OK

	80
	Electrical (Electronic Controls and  Warning Devices)
	VOLTAGE REGULATOR INDICATOR ILLUMINATES CONTINUOUSLY
	Open or short circuit on wires 99, 1C, 455B, 8 or 9 in wiring harness W451.
	Wiring harness W451 faulty
	Yes, Test 89, Pass, Test 89, Pass, Perform Offset, Pass, Test 92, Pass, Test 91, Fail, Replace W451, No, Reset, OK

	81
	Electrical (Electronic Controls and  Warning Devices)
	VOLTAGE REGULATOR INDICATOR ILLUMINATES CONTINUOUSLY
	Open or short circuit on wires 323 or 324 in wiring harness W452.
	Wiring harness W452 faulty
	Yes, Test 89, Pass, Test 89, Fail, Replace W452, No, Reset, OK

	82
	Electrical (Electronic Controls and  Warning Devices)
	VOLTAGE REGULATOR INDICATOR ILLUMINATES CONTINUOUSLY
	Voltage regulator damaged.
	Voltage regulator faulty
	Yes, Test 89, Pass, Test 89, Pass, Perform Offset, Pass, Test 92, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 92, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Replace Voltage Regulator, No, Reset, OK

	83
	Electrical (Vehicle Diagnostics)
	LOSS OF DIAGNOSTIC CONTROL UNIT TO VIDEO DISPLAY TERMINAL COMMUNICATIONS, BUILT-IN TEST-BUILT-IN TEST EQUIPMENT DIAGNOSTIC CONTROL UNIT FAULT
	Video display terminal (VDT) internal fault.
	Video display terminal (VDT) faulty
	Perform HW Test, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace DCU, Continue, Perform HW Test, No, Replace VDT, Continue, Perform HW Test, Yes, Restart, OK

	84
	Electrical (Vehicle Diagnostics)
	LOSS OF DIAGNOSTIC CONTROL UNIT TO VIDEO DISPLAY TERMINAL COMMUNICATIONS, BUILT-IN TEST-BUILT-IN TEST EQUIPMENT DIAGNOSTIC CONTROL UNIT FAULT
	Diagnostic control unit (DCU) internal fault.
	Diagnostic control unit (DCU) faulty
	Perform HW Test, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace DCU, Perform HW Test, Yes, Restart, OK

	85
	Electrical (Vehicle Diagnostics)
	NO DIAGNOSTIC DATA DISPLAYED ON VIDEO DISPLAY TERMINAL WHEN FAULTS ARE PRESENT
	Video display terminal (VDT) internal fault.
	Video display terminal (VDT) faulty
	Perform HW Test, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace DCU, Continue, Perform HW Test, No, Replace VDT, Continue, Perform HW Test, Yes, Restart, OK

	86
	Electrical (Vehicle Diagnostics)
	NO DIAGNOSTIC DATA DISPLAYED ON VIDEO DISPLAY TERMINAL WHEN FAULTS ARE PRESENT
	Diagnostic control unit (DCU) internal fault.
	Diagnostic control unit (DCU) faulty
	Perform HW Test, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace DCU, Perform HW Test, Yes, Restart, OK

	87
	Electrical (Vehicle Diagnostics)
	NO DIAGNOSTIC DATA DISPLAYED ON VIDEO DISPLAY TERMINAL WHEN FAULTS ARE PRESENT
	Open circuit in wiring harness W504.
	Open circuit in wiring harness W504
	Perform HW Test, No, Perform Offset, Pass, Test 91, Fail, Replace W504, Continue, Perform HW Test, Yes, Restart, OK

	88
	Electrical (Vehicle Power)
	CHARGING SYSTEM FAULTS
	Alternator internally damaged.
	Alternator faulty
	Troubleshooting Systems Performed: Low Voltage on Auto Batteries, No, No, No, Test 89, Pass, No, Restart, Troubleshooting Systems Performed: Low Voltage on Aux Batteries, No, No, No, Test 89, Pass, No, Restart, No, Perform HW Test, Continue, Test 89, Fail, Test 89, Fail, Test 89, Fail, Replace Alternator, Yes, Restart, OK

	89
	Electrical (Vehicle Power)                          
	LOSS OF SYSTEM POWER TO DRIVER'S INSTRUMENT PANEL AUTOMOTIVE CIRCUITS
	No power from AUTO batteries.
	Main power from AUTO batteries faulty
	No, No, Test 89, Fail, Troubleshoot Symptom: No Voltage from AUTO Batteries, Yes, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Replace AUTO Battery 2, Yes, Restart, OK

	90
	Electrical (Vehicle Power)
	LOSS OF SYSTEM POWER TO DRIVER'S INSTRUMENT PANEL AUTOMOTIVE CIRCUITS
	Power distribution panel (PDP) internally damaged.
	Power distribution panel (PDP) faulty
	No, No, Test 89, Pass, No, Test 89, Fail, Replace PDP, Yes, Restart, OK

	91
	Electrical (Vehicle Power)
	LOSS OF SYSTEM POWER TO DRIVER'S INSTRUMENT PANEL AUTOMOTIVE CIRCUITS
	Open or short circuit in wiring harness W423.
	Wiring harness W423 faulty
	No, No, Test 89, Pass, Yes, Replace W423, Yes, Restart, OK

	92
	Electrical (Vehicle Power)
	LOW AUX BATTERY VOLTAGE FAULT CODE 0050-0007
	Battery isolator internally damaged.
	Battery isolator faulty
	No, No, No, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Replace Battery Isolator, No, Restart, OK

	93
	Electrical (Vehicle Power)
	NO VOLTAGE FROM AUTO BATTERIES
	Power distribution panel (PDP) internally damaged.
	Power distribution panel (PDP) faulty
	Yes, Test 89, Pass, Test 89, Pass, Replace PDP, Yes, Restart, OK

	94
	Electrical (Vehicle Power)
	NO VOLTAGE FROM AUTO BATTERIES
	Open circuit on cable assembly 6B.
	Cable assembly 6B faulty
	Yes, Test 89, Pass, Test 89, Fail, Replace Cable Assy 6B, Yes, Restart, OK

	95
	Electrical (Vehicle Power)
	NO VOLTAGE FROM AUTO BATTERIES
	AUTO battery 1 internally damaged.
	AUTO battery 1 faulty
	Yes, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Pass, Replace AUTO Battery 1, Yes, Restart, OK

	96
	Electrical (Vehicle Power)
	NO VOLTAGE FROM AUTO BATTERIES
	AUTO battery 2 internally damaged.
	AUTO battery 2 faulty
	Yes, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Replace AUTO Battery 2, Yes, Restart, OK

	97
	Electrical (Vehicle Power)
	NO VOLTAGE FROM AUX BATTERIES
	Power distribution panel (PDP) internally damaged.
	Power distribution panel (PDP) faulty
	No, Test 89, Pass,  Replace PDP, Yes, Restart, OK

	98
	Electrical (Vehicle Power)
	NO VOLTAGE FROM AUX BATTERIES
	AUX battery 2 internally damaged.
	AUX battery 2 faulty
	No, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Pass, Replace Aux Battery 2, Yes, Restart, OK

	99
	Electrical (Vehicle Power)
	NO VOLTAGE FROM AUX BATTERIES
	AUX battery 1 internally damaged.
	AUX battery 1 faulty
	No, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Replace Aux Battery 1, Yes, Restart, OK

	100
	Electrical (Vehicle Power)
	STARTER SOLENOID WILL NOT ENGAGE
	Starter internally damaged.
	Shifter faulty
	No, Yes, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 89, Pass, Replace Starter, Yes, Restart, OK

	101
	Engine System Troubleshooting
	ABOVE NORMAL COOLANT TEMPERATURES OR HYDRAULIC FLUID OVERHEATING
	Turbocharger impeller not spinning freely or restricting exhaust flow causing overheating.
	Turbocharger faulty
	No, No, No, No, No, No, No, Yes, No, No, Yes, No, No, No, No, Yes, No, No, No, No, No, No, Replace power pack assembly, Continue, Yes, Restart, OK

	102
	Engine System Troubleshooting
	ABOVE NORMAL COOLANT TEMPERATURES OR HYDRAULIC FLUID OVERHEATING
	Power pack assembly damaged internally causing overheating.
	Power pack assembly faulty
	Air Cooled  Turbo Charger, No, No, No, No, No, No, Yes, No, No, Yes, No, No, No, No, Yes, No, No, No, No, No, Yes, No, Replace Power Pack, Yes, Restart, OK

	103
	Engine System Troubleshooting
	ABOVE NORMAL COOLANT TEMPERATURES OR HYDRAULIC FLUID OVERHEATING
	Idler pulley worn or damaged.
	Idler pulley faulty
	Air Cooled  Turbo Charger, No, No, No, No, No, No, Yes, No, No, Yes, No, No, No, No, Yes, No, Yes, Replace Idler Pulley, Continue, Yes, Restart, OK

	104
	Engine System Troubleshooting
	ABOVE NORMAL COOLANT TEMPERATURES OR HYDRAULIC FLUID OVERHEATING
	Thermostat seized shut causing overheating.
	Thermostat faulty
	Air Cooled Turbo Charger, No, No, No, No, No, No, Yes, No, No, No, Replace Thermostat, Yes, Restart, OK

	105
	Engine System Troubleshooting
	ABOVE NORMAL COOLANT TEMPERATURES OR HYDRAULIC FLUID OVERHEATING
	Water pump damaged causing overheating.
	Water pump faulty
	Air Cooled Turbo Charger, No, No, No, No, No, No, Yes, No, No, Yes, Yes, Replace Water Pump, Continue, Yes, Restart, OK

	106
	Engine System Troubleshooting
	COOLANT IN LUBRICATING OIL
	Power pack assembly damaged.
	Power pack assembly faulty
	Yes, Replace power pack assembly, No, Restart, OK

	107
	Engine System Troubleshooting
	COOLANT LEVEL LOW
	Power pack assembly internally damaged.
	Power pack assembly faulty
	Yes, No, Continue, Yes, Replace power pack assembly, No, Restart, OK

	108
	Engine System Troubleshooting
	ENGINE CRANKS BUT WILL NOT START
	Vehicle out of fuel.
	Vehicle Fails to start
	No, Yes, Add fuel, Yes, Restart, OK

	109
	Engine System Troubleshooting
	ENGINE CRANKS BUT WILL NOT START
	Primary fuel filter /water separator obstructed.
	Primary fuel filter /water separator faulty
	No, No, Perform HW Test, Continue, No, No, Yes, No, Replace fuel/water separator filter element, Yes, Restart, OK

	110
	Engine System Troubleshooting
	ENGINE CRANKS BUT WILL NOT START
	Secondary fuel filter obstructed.
	Secondary fuel filter faulty
	No, No, Perform HW Test, Continue, No, No, Yes, Yes, No, Service secondary fuel filter, Yes, Restart, OK

	111
	Engine System Troubleshooting
	ENGINE CRANKS BUT WILL NOT START
	Vehicle batteries discharged or damaged internally.
	Engine cranking speed below 100 rpm
	No, No, Perform HW Test, Continue, Yes, Service vehicle batteries, Continue, Yes, Restart, OK

	112
	Engine System Troubleshooting
	ENGINE CRANKS BUT WILL NOT START
	Contaminants in fuel causing starting problems.
	Fuel contaminated
	No, No, Perform HW Test, Continue, No, Yes, flush fuel system, Yes, Restart, OK

	113
	Engine System Troubleshooting
	ENGINE EXHAUST BRAKE FAILURE
	Accessory manifold fractured or leaking.
	Accessory manifold faulty
	No, Yes, Yes, Yes, Replace accessory manifold, Yes, Restart, OK

	114
	Engine System Troubleshooting
	ENGINE EXHAUST BRAKE FAILURE
	Engine exhaust brake cylinder damaged or malfunctioning.
	Engine exhaust brake cylinder faulty
	No, Yes, Yes, No, Yes, No, Replace engine exhaust brake cylinder, Yes, Restart, OK

	115
	Engine System Troubleshooting
	ENGINE EXHAUST BRAKE FAILURE
	Pressure protection valve malfunctioning or internally damaged.
	Pressure protection valve faulty
	No, Yes, No Replace pressure protection valve, Yes, Restart, OK

	116
	Engine System Troubleshooting
	ENGINE HAS LOW OIL PRESSURE
	Coolant found in engine oil possibly causing low oil pressure reading.
	Engine oil contaminated
	Yes, No, No, Yes, Go to troubleshooting procedure Coolant in lubricating oil, Yes, Replace Power Pack Assembly, No, Reset, OK

	117
	Engine System Troubleshooting
	ENGINE HAS LOW OIL PRESSURE
	Damaged gauge cluster unit (GCU) causing low oil pressure reading.
	Gauge cluster unit (GCU) faulty
	Yes, No, No, No, Yes, No, Go to troubleshooting procedure Oil pressure gage Failure, Replace GCU, No, Restart, OK

	118
	Engine System Troubleshooting
	ENGINE HAS LOW OIL PRESSURE
	Damaged power pack assembly causing low oil pressure reading.
	Power pack assembly faulty
	Yes, No, No, No, No, Replace power pack assembly, No, Restart, OK

	119
	Engine System Troubleshooting
	ENGINE HAS LOW OIL PRESSURE
	Fuel found in engine oil possibly causing low oil pressure reading.
	Engine oil contaminated
	Yes, No, Yes, Go to troubleshooting procedure Fuel in lubricating oil, Yes, Replace Power Pack Assembly, No, Reset, OK

	120
	Engine System Troubleshooting
	ENGINE HAS LOW POWER, INTERMITTENT LOW POWER, POWER CUT-OUTS, RUNS ROUGH, MISFIRES OR IS UNSTABLE
	Primary fuel filter obstructed.
	Primary fuel filter water separator faulty
	No, Perform HW Test, Continue, No, Yes, No, Replace fuel/water separator filter element, Yes, Restart, OK

	121
	Engine System Troubleshooting
	ENGINE HAS LOW POWER, INTERMITTENT LOW POWER, POWER CUT-OUTS, RUNS ROUGH, MISFIRES OR IS UNSTABLE
	Contaminants in fuel causing starting problems.
	Fuel contaminated
	No, Perform HW Test, Continue, Yes, flush fuel system, Yes, Restart, OK

	122
	Engine System Troubleshooting
	ENGINE HAS LOW POWER, INTERMITTENT LOW POWER, POWER CUT-OUTS, RUNS ROUGH, MISFIRES OR IS UNSTABLE
	Secondary fuel filter obstructed.
	Secondary fuel filter faulty
	No, Perform HW Test, Continue, No, Yes, Yes, No, Service secondary filter, Yes, Yes, Restart, OK

	123
	Engine System Troubleshooting
	ENGINE HAS LOW POWER, INTERMITTENT LOW POWER, POWER CUT-OUTS, RUNS ROUGH, MISFIRES OR IS UNSTABLE
	Possible obstruction in fuel system near rear of vehicle, or fuel system leaks.
	Fuel pressure less than 5 psi (35 kPa)
	No, Perform HW Test, Continue, No, No, Go to troubleshooting procedure Fuel system leaks, Yes, Yes, Replace Leaking Fuel Components as Required, Fuel System Maintenance, Fuel Pump Replacement

	124
	Engine System Troubleshooting
	ENGINE WILL NOT CRANK
	Possible open or short circuit in starter solenoid.
	Starter solenoid faulty
	No, Perform HW Test, Continue, Yes, Yes, No, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Fail, Replace starter motor, Continue, Yes, Restart, OK

	125
	Gage Cluster Unit (GCU) Fault Codes
	AUTO BATTERY GAUGE FAILURE, GAUGE CLUSTER UNIT FAULT CODE 3731
	Gauge cluster unit (GCU) internal Failure.
	Gauge cluster unit (GCU) faulty
	Replace GCU, No, Restart, OK

	126
	Gage Cluster Unit (GCU) Fault Codes
	AUTO BATTERY GAUGE INITIALIZATION FAILURE, GAUGE CLUSTER UNIT FAULT CODE 3730
	Gauge cluster unit (GCU) internal Failure.
	Gauge cluster unit (GCU) faulty
	Replace GCU, No, Restart, OK

	127
	Gage Cluster Unit (GCU) Fault Codes
	AUX BATTERY GAUGE INITIALIZATION FAILURE, GAUGE CLUSTER UNIT FAULT CODE 3735
	Gauge cluster unit (GCU) internal Failure.
	Gauge cluster unit (GCU) faulty
	Replace GCU, No, Restart, OK

	128
	Gage Cluster Unit (GCU) Fault Codes
	COOLANT TEMPERATURE GAUGE FAILURE, GAUGE CLUSTER UNIT FAULT CODE 3741
	Gauge cluster unit (GCU) internal Failure.
	Gauge cluster unit (GCU) faulty
	Replace GCU, No, Restart, OK

	129
	Gage Cluster Unit (GCU) Fault Codes
	FRONT AIR PRESSURE GAUGE INITIALIZATION FAILURE, GAUGE CLUSTER UNIT FAULT CODE 3710
	Gauge cluster unit (GCU) internal Failure.
	Gauge cluster unit (GCU) faulty
	Replace GCU, No, Restart, OK

	130
	Gage Cluster Unit (GCU) Fault Codes
	FUEL LEVEL GAUGE INITIALIZATION, GAUGE CLUSTER UNIT FAULT CODE 3750
	Gauge cluster unit (GCU) internal Failure.
	Gauge cluster unit (GCU) faulty
	Replace GCU, No, Restart, OK

	131
	Gage Cluster Unit (GCU) Fault Codes
	GAUGE CLUSTER UNIT COOLANT TEMPERATURE INPUT OUT OF RANGE, FAULT CODE 3140
	Open circuit on wire 33 in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Replace DIP, No, Restart, OK

	132
	Gage Cluster Unit (GCU) Fault Codes
	GAUGE CLUSTER UNIT COOLANT TEMPERATURE INPUT OUT OF RANGE, FAULT CODE 3140
	Power pack interface (PPI) unit internally damaged.
	Power pack interface (PPI) unit faulty
	No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace PPI, No, Restart, OK

	133
	Height Management Control Unit (HMU)
	HEIGHT MANAGEMENT  UNIT LEFT FRONT  SENSOR FAILURE: FAULT CODE 0000 4105
	Left front control arm sensor damaged.
	Left front control arm faulty
	No, No, No, No,  Perform Offset, Pass, Test 91, Fail,  Test 91, Fail, Replace Left Front Control Arm, No, Restart, OK

	134
	Height Management Control Unit (HMU)
	HEIGHT MANAGEMENT  UNIT LEFT FRONT  SENSOR FAILURE: FAULT CODE 0000 4105
	Open or short circuit on wires 853, 854 and 855 in wiring harness W73.
	Wiring harness W73 faulty
	No, No, No, No, Perform Offset, Pass,  Test 91, Pass,  Replace Wiring Harness W73, No, Restart, OK

	135
	Height Management Control Unit (HMU)
	HEIGHT MANAGEMENT UNIT RIGHT FRONT AND FRONT DOWN CONTROL SOLENIODS OPEN OR SHORT CIRCUIT  FAULT CODE 0000 4213
	Possible short Circuit in HMU
	Height management control unit (HMU) faulty
	No, No, Yes, Troubleshoot Symptom: Valve Test 17 Front Down Valve Short Circuit, Fault Code 0000 4817, No, Perform Offset, Pass, Test 91, Pass, Replace HMU, No, Restart, OK

	136
	Height Management Control Unit (HMU)
	HEIGHT MANAGEMENT UNIT RIGHT FRONT AND FRONT DOWN CONTROL SOLENIODS OPEN OR SHORT CIRCUIT  FAULT CODE 0000 4213
	Possible open or short circuit in wiring harness W71.
	Wiring harness W71 faulty
	No, No, Yes, Troubleshoot symptom. Vale Test 17 Front Down Valve Short Circuit, Fault code 0000 4817, No, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Replace Wiring Harness W71, No, Restart, OK

	137
	Height Management Control Unit (HMU)
	HEIGHT MANAGEMENT  UNIT NITROGEN TRANSFER PUMP SWITCH  FAULT, FAULT CODE 0000 4123
	Height control Manifold  internal Failure.
	Height management control unit (HCM) faulty
	No, Perform Offset, Pass, Test 91, Pass, Perform Offset, Pass, Test 92, Pass, Replace Height Control Manifold, No, Restart, OK

	138
	Hydraulic System
	ENGINE COMPARTMENT FAN INOPERATIVE (HYDRAULIC CHECK)
	Engine compartment fan hydraulic components and hoses kinked or leaking.
	Engine compartment fan hydraulic components and hoses faulty
	No, No, Yes, Replace Engine Compartment Fan Hydraulic Hoses and Components, TOC, Cooling Module Maintenance, Fan Motor Hydraulic Hose Replacement

	139
	Hydraulic System
	ENGINE COMPARTMENT FAN INOPERATIVE (HYDRAULIC CHECK)
	Fan assembly damaged.
	Fan assembly faulty
	No, Yes, Replace Fan Assembly, Yes, Restart, OK

	140
	Pneumatic System
	LOSS OF FOUR TO EIGHT-WHEEL DRIVE SHIFT FUNCTION
	Tube P9-P10 damaged.
	Tube P9-P10 faulty
	Yes, Yes, Yes, Replace Tube P9-P10, No, Yes, Restart, OK

	141
	Pneumatic System
	LOSS OF FOUR TO EIGHT-WHEEL DRIVE SHIFT FUNCTION
	Pressure gauge assemblies indicate greater than 80 psi (552 kPa), but one shift cylinder does not shift.
	Shift cylinder damaged or malfunctioning
	Yes, Yes, No, No, No, No, No, No, No, Yes, Replace Shift Cylinder Assembly, No, Yes, Restart, OK

	142
	Pneumatic System
	LOSS OF FOUR TO EIGHT-WHEEL DRIVE SHIFT FUNCTION
	Tube P6 damaged.
	Tube P6 faulty
	Yes, Yes, No, No, No, No, Yes, Replace Tube P6, No, Yes, Restart, OK

	143
	Pneumatic System
	LOSS OF FOUR TO EIGHT-WHEEL DRIVE SHIFT FUNCTION
	Tee fitting /shift cylinder lower supply hoses damaged.
	Tee fitting /shift cylinder lower supply hoses faulty
	Yes, Yes, No, No, No, Yes, Replace Tee Fitting / Shift Cylinder Lower Supply Hoses, No, Yes, Restart, OK

	144
	Pneumatic System
	LOSS OF FOUR TO EIGHT-WHEEL DRIVE SHIFT FUNCTION
	Tee fitting /shift cylinder upper supply hoses damaged.
	Tee fitting /shift cylinder upper supply hoses faulty
	Yes, Yes, No, No, Yes, Replace Tee Fitting / Shift Cylinder Upper Supply Hoses, No, Yes, Restart, OK

	145
	Pneumatic System
	LOSS OF FOUR TO EIGHT-WHEEL DRIVE SHIFT FUNCTION
	Bulkhead /tee fitting hoses damaged.
	Bulkhead /tee fitting hoses faulty
	Yes, Yes, No, Yes, Replace Bulkhead / Tee Fitting Hoses, No, Yes, Restart, OK

	146
	Pneumatic System
	LOSS OF FOUR TO EIGHT-WHEEL DRIVE SHIFT FUNCTION
	Accessory manifold
	Accessory manifold faulty
	Yes, Yes, No, No, No, No, No, Yes, Replace Accessory Manifold, No, Yes, Restart, OK

	147
	Pneumatic System
	LOSS OF FOUR TO EIGHT-WHEEL DRIVE SHIFT FUNCTION
	Pressure gauge assembly indicates less than 80 psi (552 kPa).
	Accessory manifold faulty
	Yes, Yes, No, No, No, No, No, No, Yes, Yes, Replace Accessory Manifold, No, Yes, Restart, OK

	148
	Pneumatic System
	LOW AIR PRESSURE, LESS THAN 100 PSI (690 KPA)
	Pressure gauge reading between 100-120 psi (690-828 kPa).
	Air dryer faulty
	Yes, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, Replace Air Dryer, No, Restart, OK

	149
	Pneumatic System
	LOW AIR PRESSURE, LESS THAN 100 PSI (690 KPA)
	Pressure control valve fractured or leaking.
	Pressure control valve damaged
	Yes, No, No, No, No, No, No, No, No, No, No, No, Yes, Replace Pressure Control Valve, No, Restart, OK

	150
	Pneumatic System
	LOW AIR PRESSURE, LESS THAN 100 PSI (690 KPA)
	Air dryer fractured or leaking.
	Air dryer faulty
	Yes, No, No, No, No, No, No, No, No, No, No, No, No, Yes, Replace Air Dryer, No, Restart, OK

	151
	Pneumatic System
	LOW AIR PRESSURE, LESS THAN 100 PSI (690 KPA)
	Air reservoir fractured or leaking.
	Air reservoir damaged
	Yes, No, No, No, No, No, No, No, No, No, No, No, No, No, Yes, Replace Air Reservoir, No, Restart, OK

	152
	Pneumatic System
	LOW AIR PRESSURE, LESS THAN 100 PSI (690 KPA)
	Air dryer supply hose fractured or leaking.
	Air dryer supply hose damaged
	Yes, No, No, No, No, No, No, No, No, No, No, No, No, No, No, Yes, Replace Air Dryer Supply Hose, No, Restart, OK

	153
	Pneumatic System
	LOW AIR PRESSURE, LESS THAN 100 PSI (690 KPA)
	Tube P2 fractured or leaking.
	Tube P2 damaged
	Yes, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, Yes, Replace Tube P2, No, Restart, OK

	154
	Pneumatic System
	LOW AIR PRESSURE, LESS THAN 100 PSI (690 KPA)
	Air reservoir ball valve fractured or leaking.
	Air reservoir ball valve damaged
	Yes, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, Yes, Replace Air Reservoir Ball Valve, No, Restart, OK

	155
	Power Pack Interface Unit (PPI) Fault Code
	OVERLOADED CHECK ENGINE INDICATOR, FAULT CODE 0000 2253 (DISPLAY CODE 53)
	Open circuit on wire 160 in driver's instrument panel (DIP).
	Driver's instrument panel (DIP) faulty
	No, Perform Offset, Pass, Test 91, Pass, Test 91,  Fail, Replace DIP, No, Restart, OK

	156
	Power Pack Interface Unit (PPI) Fault Code
	OVERLOADED CHECK ENGINE INDICATOR, FAULT CODE 0000 2253 (DISPLAY CODE 53)
	Power pack interface (PPI) unit internally damaged.
	Power pack interface (PPI) unit faulty
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Replace PPI  Unit, No, Restart, OK

	157
	Power Pack Interface Unit (PPI) Fault Code
	OVERLOADED CHECK ENGINE INDICATOR, FAULT CODE 0000 2253 (DISPLAY CODE 53)
	Annunciator module damaged.
	Annunciator module faulty
	No, Perform Offset, Pass, Test 91, Fail,  Replace Annunciator Module, No, Restart, OK

	158
	Power Pack Interface Unit (PPI) Fault Code
	OPEN ENGINE RUNNING CIRCUIT,  FAULT CODE 0000 2255 (DISPLAY CODE 55)
	Driver's instrument panel (DIP) internally damaged.
	Driver's instrument panel (DIP) faulty
	No, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Replace DIP, No, Restart, OK

	159
	Power Pack Interface Unit (PPI) Fault Code
	OPEN ENGINE RUNNING CIRCUIT,  FAULT CODE 0000 2255 (DISPLAY CODE 55)
	Power pack interface (PPI) unit internally damaged.
	Power pack interface (PPI) unit faulty
	No,  Perform Offset, Pass, Test 91, Pass, Replace PPI, No, Restart, OK

	160
	Power Pack Interface Unit (PPI) Fault Code
	OVERLOADED 28 VDC POWER SOURCE,  FAULT CODE 0000 2244 (DISPLAY CODE 44)
	Air inlet heater solenoid internally damaged.
	Air inlet heater solenoid faulty
	No, No, No, Perform Offset, Pass, Test 91, Fail, Replace Air Inlet Heater Solenoid, No, Restart, OK

	161
	Power Pack Interface Unit (PPI) Fault Code
	OVERLOADED HEIGHT CONTROL CIRCUIT,  FAULT CODE 0000 2224 (PPI UNIT DISPLAY CODE 24)
	Height solenoid internally damaged.
	Height control solenoid faulty
	No, No, Test 89, Pass, Replace Height Control Solenoid, No, Restart, OK

	162
	Power Pack Interface Unit (PPI) Fault Code
	OVERLOADED POWER PACK INTERFACE UNIT ALTERNATOR ENABLE CIRCUIT,  FAULT CODE 0000 227E (DISPLAY CODE 7E)
	Voltage regulator internally damaged.
	Voltage regulator faulty
	No, No, No, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail,  Replace PPI, Back To Troubleshooting, Yes, Replace Voltage Regulator, No, Restart, OK

	163
	Suspension System
	LOSS OF LEFT-HAND AXLE 3 AND 4 HYDROPNEUMATIC STRUT FUNCTION
	Hydropneumatic (hydrop) strut charge fittings fractured or leaking.
	Hydropneumatic (hydrop) strut charge fittings faulty
	No, No, Yes, Replace Hydropneumatic (Hydrop) Strut Charge Fittings, Yes, Restart, OK

	164
	Suspension System
	LOSS OF LEFT-HAND AXLE 3 AND 4 HYDROPNEUMATIC STRUT FUNCTION
	Tube assembly fractured or leaking.
	Tube assembly 8 faulty
	No, No, No, No, Yes, Replace Tubs Assy 8, Yes, Restart, OK

	165
	Suspension System
	LOSS OF LEFT-HAND AXLE 3 AND 4 HYDROPNEUMATIC STRUT FUNCTION
	Tube assembly fractured or leaking.
	Tube assembly 9 faulty
	No, No, No, No, No, Yes, Replace Tube Assy 9, Yes, Restart, OK

	166
	Suspension System
	LOSS OF LEFT-HAND AXLE 3 AND 4 HYDROPNEUMATIC STRUT FUNCTION
	Left rear hydropneumatic (hydrop) struts fractured or leaking.
	Left rear hydropneumatic (hydrop) struts faulty
	No, Yes, Replace Left Rear Hydropneumatic (Hydrop) Struts, Yes, Restart, OK

	167
	Transmission
	LOSS OF TRANSFER CASE HIGH SPEED SELECT FUNCTION
	Open or short circuit on wires 507, 503B, 503C, 503 or faulty transfer case switch or faulty circuit breaker (CB) 22 in accessory panel.
	Accessory panel faulty
	No, Yes, Yes, No, No, No, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace Accessory Panel, Yes, Restart, OK

	168
	Transmission
	LOSS OF TRANSFER CASE HIGH SPEED SELECT FUNCTION
	Driver's instrument panel (DIP) internally damaged.
	Driver's instrument panel (DIP) faulty
	No, Yes, Yes, No, No, No, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace DIP, Continue, Yes, Restart, OK

	169
	Transmission
	LOSS OF TRANSFER CASE HIGH SPEED SELECT FUNCTION
	Open or short circuit on wire 312 or 312B in wiring harness W417.
	Wiring harness W417 faulty
	No, Yes, No, No, No, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Replace W417, Continue, Yes, Restart, OK

	170
	Transmission
	LOSS OF TRANSFER CASE LOW SELECTION
	Accessory manifold J1-E or F open or shorted.
	Accessory manifold faulty
	No, Yes, Test 89, Pass, Replace Accessory Manifold, Yes, Restart, OK

	171
	Transmission
	LOSS OF TRANSFER CASE LOW SELECTION
	Accessory panel J18-N open /short.
	Accessory panel faulty
	No, No, No, Perform Offset, Pass, Test 91, Fail, Replace Accessory Panel, Yes, Restart, OK

	172
	Transmission
	LOSS OF TRANSFER CASE LOW SELECTION
	Driver's instrument panel J4-e or f open /short, P18-N open /short.
	Driver's instrument panel (DIP) faulty
	No, Yes, Test 89, Fail, Offset, Pass, Test 91, Pass, Test 91, Fail, Replace DIP, Continue, Yes, Restart, OK

	173
	Transmission
	LOSS OF TRANSFER CASE LOW SELECTION
	Wiring harness W417 P6-E or F open /short, or P4-e or f open /short.
	Wiring harness W417 faulty
	No, Yes, Test 89, Fail, Perform Offset, Pass, Test 91, Fail, Replace W417, Continue, Yes, Restart, OK

	174
	Transmission Fault Code
	PRIMARY SHIFT SELECTOR OR RSI  LINK FAULT,  FAULT CODE 0020 2312 (OEM FAULT CODE 23-12)
	Shifter internally damaged.
	Shifter faulty
	No, No,  Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace Shifter, No, Restart, OK

	175
	Transmission Fault Code
	ELECTRONIC CONTROL UNIT INPUT VOLTAGE LOW, TRANSMISSION FAULT CODE 13-12
	Open or short circuit on wires 320Fail 320G, 320H, 320J, 320K or 320L in wiring harness W429.
	Wiring harness W429 faulty
	No, Test 89, Pass, Test 89, Fail, Replace W429, No, Restart, OK

	176
	Transmission Fault Code
	ELECTRONIC CONTROL UNIT INPUT VOLTAGE LOW, TRANSMISSION FAULT CODE 13-12
	Transmission electronic control unit (ECU) internally damaged.
	Transmission electronic control unit (ECU) faulty
	No, Test 89, Pass, Test 89, Pass, Replace Transmission ECU, No, Restart, OK

	177
	Transmission Fault Code
	ELECTRONIC CONTROL UNIT INPUT VOLTAGE LOW, TRANSMISSION FAULT CODE 13-12
	Power pack interface (PPI) unit internally damaged.
	Power pack interface (PPI) unit faulty
	No, Test 89, Fail, Replace PPI, No, Restart, OK


Appendix B - Automotive Maintenance Training Tasks List

	TTL ID
	Faulted Part
	IETM Task

	1
	Coolant Pump
	(Climate Control Maintenance)
Coolant Pump Replacement

	2
	Heater Circulation Pump
	(Climate Control Maintenance)
Heater Assembly Replacement   

	3
	Transfer Case Oil Cooler Leaking
	(Cooling Module Maintenance)
Transfer Case Oil Cooler Replacement 

	4
	Hydraulic Oil Temperature Sensor Faulty
	(Cooling Module Maintenance)
Hydraulic Temperature Sensor and Performed Packing Replacement           

	5
	Hydraulic Fan Motor 
	(Cooling Module Maintenance)
Hydraulic Fan Motor Replacement

	6
	Right Troop Exchanger Heat
	(Climate Control Maintenance)
Troop Heat Exchanger Replacement

	7
	Blower Motor
	(Climate Control Maintenance)
Blower Motor and Scroll Housing Replacement

	8
	On Board Oil Changer
	(Power Module Maintenance)
On Board Oil Changer and Performed Packing Replacement

	9
	Turbo Charger 
	(Engine Maintenance)
Exhaust Manifold/Turbo Charger Assembly and Gasket Replacement

	10
	Exhaust Manifold
	(Engine Maintenance)
Exhaust Manifold/Turbo Charger Assembly and Gasket Replacement

	11
	Injector Actuation Pressure Sensor
	(Engine Maintenance)
Injector Actuation Pressure Sensor and O-Ring Replacement

	12
	HEUI Pump
	(Engine Maintenance)
HEUI Oil Pump Replacement

	13
	Fuel Transfer Pump
	(Engine Maintenance)
Fuel Transfer Pump and Performed Packing  Replacement

	14
	Fan Pump Flow Test
	(Power Pack Maintenance)
Fan Pump Flow Test

	15
	Fan Pump compensator and thermal control manifold Test
	(Power Pack  Maintenance)
Fan Pump compensator and thermal control manifold Test

	16
	Hatch Interrupt Unit Replacement
	(Power Pack  Maintenance)
Auxiliary Pump Compensator Test

	17
	Auxiliary Pump Flow Test
	(Power Pack  Maintenance)
Auxiliary Pump Flow Test

	18
	Connect and Disconnect Power Pack and Run-Up Kit
	(Power Pack Maintenance)
Connect and Disconnect Power Pack and Run-Up Kit

	19
	Thermal Control Manifold
	(Power Pack Maintenance)
Thermal Control Manifold Replacement

	20
	Hydraulic Fan Pump
	(Power Module)
Hydraulic Fan Pump Replacement

	21
	Alternator and Pulley
	(Power Module)
Alternator and Pulley Replacement

	22
	Auxiliary Pump Power Take-Off
	(Power Module)
Auxiliary Pump Power Take-Off and Gasket Replacement

	23
	First Drive Shaft
	(Driveline)
First Drive Shaft Replacement

	24
	Transmission Oil Cooler
	(Power Module)
Transmission Oil Cooler Replacement

	25
	Power Steering Pump
	(Power Module)
Power Steering Pump Replacement

	26
	Air Temperature Sensor
	(Engine)
Air Temperature Sensor and Performed Packing Replacement

	27
	Alternator Idler Pulley
	(Engine)
Alternator Idler Pulley Replacement

	28
	Belt Tensioner
	(Engine)
Belt Tensioner Replacement 

	29
	Engine speed/Timing Sensors
	(Engine)
Engine speed/Timing Sensors and Performed Packing Replacement

	30
	Cooling System Thermostat and Gasket
	(Engine)
Cooling System Thermostat and Gasket Replacement

	31
	Coolant temperature Sensor
	(Engine)
Coolant temperature Sensor and Performed Packing Replacement

	32
	Oil Temperature Sensor
	(Engine)
Oil Temperature Sensor and Performed Packing Replacement

	33
	Air Compressor
	(Engine)
Air Compressor Assembly Replacement

	34
	Air Compressor Governor
	(Engine)
Air Compressor Governor Replacement

	35
	Height Management Control Unit Manifold
	(Suspension)
Height Management System Manifold Replacement

	36
	Exhaust Brake Assembly
	(Exhaust)
Exhaust Brake Pneumatic Cylinder Replacement 

	37
	Exhaust Brake Valve Assembly
	(Exhaust)
Exhaust Brake Valve Replacement

	38
	Central Tire Inflation System Controller
	(Pneumatic)
Central Tire Inflation System Controller Replacement

	39
	CTIS Manifold Replacement
	(Pneumatic)
Central Tire Inflation System Manifold Replacement

	40
	Left Front Steering Bearing
	(Steering System Maintenance)
Left Front Steering Bearing Replacement

	41
	Adjust Drag Linkage
	(Steering System Maintenance)
#1 North-South Drag Link Component Replacement

	42
	Steering Gear Pitman Arm
	(Steering System Maintenance)
Steering Gear Pitman Arm Replacement

	43
	Steering Gear Box
	(Steering System Maintenance)
Steering Gear Box Replacement

	44
	Tie-Rod Bracket
	(Steering System Maintenance)
Steering Linkage Tie-Rod Assembly Replacement

	45
	Left Side Front Hydropneumatic Strut
	(Suspension System)
Left Side Front Hydropneumatic Strut Replacement

	46
	Control Arm
	(Suspension System)
First Axle Left and Right Control Arm Assembly Replacement

	47
	Third Axle Stabilizer Bar
	(Suspension System)
Third Axle Stabilizer Replacement

	48
	Service Filter Element
	(Transmission)
Transmission Fluid and Filter Service/Replacement

	49
	Voltage Regulator Faulty
	(Electrical Power)
Voltage Regulator Replacement

	50
	Second Drive Shaft
	(Driveline)
Second Drive Shaft Replacement 

	51
	Drain Transmission Fluid
	(Transmission)
Transmission Fluid and Filter Service/Replacement

	52
	Parking Brake Shoes and Springs
	(Transmission)
Parking Brake Shoe and Lining Replacement

	53
	Parking Brake Camshaft
	(Transmission)
Parking Brake Camshaft Replacement

	54
	Control Valve Module
	(Electrical Controls and Warning Devices Maintenance)
Transmission Electronic Control Unit Replacement

	55
	Transfer Case
	(Driveline)
Transfer Case Assembly Replacement

	56
	First Differential Replacement
	(Driveline)
First Differential Replacement

	57
	Third Drive Shaft Replacement
	(Driveline)
Third Drive Shaft Replacement

	58
	Wheel Hub Cover Assembly
	(Suspension)
Wheel Hub Cover Assembly Replacement

	59
	Anti-Lock Brake System Electronic Control Unit Faulty
	(Brakes)
Anti-Lock Brake System Electronic Control Unit Module Replacement

	60
	Starter faulty
	(Engine)
Starter Motor Replacement

	61
	Accessory Manifold faulty
	(Pneumatic)
Accessory Manifold Replacement

	62
	Fourth Driveshaft
	(Driveline)
Fourth Driveshaft Replacement

	63
	Second Differential
	(Driveline)
Second Differential Replacement

	64
	Third Differential
	(Driveline)
Third Differential Replacement

	65
	Fourth Differential
	(Driveline)
Fourth Differential Assembly  Replacement 

	66
	Brake Shoes
	(Suspension)
Brake Shoe Assembly Replacement

	67
	Brake Drum
	(Suspension)
Brake Drum Replacement

	68
	Brake Actuator and Wedge Assembly
	(Suspension)
Air Brake Actuator and Wedge Assembly Removal/Installation

	69
	Primary Fuel Filter/Water Separator Faulty
	(Power Module)
Fuel/Water Separator Filter Element Replacement

	70
	Secondary Fuel Filter Faulty
	(Engine)
Secondary Fuel Filter Performed Packing Replacement

	71
	Driver's Instrument Panel (DIP) Faulty
	(Electrical Controls and Warning Devices)
Driver’s Instrument Panel Replacement

	72
	Annunciator Module Faulty
	(Electrical Controls and Warning Devices)
Annunciator Module Replacement

	73
	Power Distribution Panel (PDP) Faulty
	(Electrical Power)
Power Distribution Panel Replacement

	74
	AFES CEP faulty
	(Automatic Fire Extinguishing System)
Automatic Fire Extinguishing System Control Electronics Panel

	75
	Engine Compartment Fire Extinguisher E8 faulty
	(Automatic Fire Extinguishing System)
Engine Compartment Fire Extinguisher Assembly Replacement

	76
	S1 Optical Fire Sensor faulty
	(Automatic Fire Extinguishing System)
Optical Fire Sensor Replacement

	77
	Rear Troop Vent Fan faulty
	(Climate Control)
Rear Vent Fan Replacement

	78
	Gauge Clust Unit (GCU) faulty
	(Electrical Controls and Warning Devices)
Gauge Cluster Unit Replacement

	79
	Brake Pedal Foot Valve faulty
	(Brakes)
Brake Valve Replacement

	80
	Parking Brake/Trailer Supply Valve faulty
	(Brakes)
Trailer/Parking Brake Dash Control Replacement

	81
	Climate Control Unit (CCU) Faulty
	(Climate Control)
Climate Control Unit Replacement

	82
	Hatch Interrupt Unit (HIU) faulty
	(Lights)
Hatch Interrupt Unit Replacement

	83
	Engine Control Module (ECM) faulty
	(Electrical Controls and Warning Devices)
Driver’s Instrument Panel Engine Control Module Replacement

	84
	Air Dryer faulty
	(Pneumatic System)
Air Dryer Replacement

	85
	Ramp Control Box Assembly faulty
	(Doors, Hatches, and Grilles)
Ramp Control Box Replacement

	86
	Accessory Panel faulty
	(Electrical Controls and Warning Devices)
Accessory Panel Replacement

	87
	Power Pack Assembly faulty
	(Power Pack)
Power Pack Assembly Replacement

	88
	Battery Isolator faulty
	(Electrical Power)
Battery Isolator Replacement

	89
	Water Pump faulty
	(Engine)
Water Pump and O-Ring Replacement

	90
	Pressure Protection Valve faulty
	(Pneumatic System)
Accessory Manifold Pressure-Protection Valve Replacement

	91
	Fuel Pump faulty
	(Fuel System)
Fuel Pump Replacement (Single Pump Configuration)

	92
	Power Pack Interface (PPI) Unit faulty
	(Electrical Controls and Warning Devices)
Power Pack Interface Unit Replacement

	93
	Left Control Arm Sensor faulty
	(Suspension)
Left Control Arm Assembly Replacement

	94
	HMU faulty
	(Suspension)
Height Management Unit Replacement

	95
	Engine Compartment Fan Hydraulic Components and Hoses faulty
	(Cooling Module)
Fan Motor Hydraulic Hose Replacement

	96
	Fan Assembly faulty
	(Cooling Module)
Fan Assembly Replacement

	97
	Height Control Solenoid faulty
	(Power Module)
Height Management System Solenoid Valve and Seals Replacement

	98
	Shifter faulty
	(Electrical Controls and Warning Devices)
Transmission Shifter Replacement


Appendix C - Vehicle Operations List

	Vehicle Operation
	ELO ID
	Applicable Platforms

	Connect  and Disconnect Power Pack Run-up Kit

	1521
	Automotive

	Engine Start-Up and Shut-Down

	449
	Automotive, All Weapon Variants

	Height Management System Calibration
	459
	Automotive

	Height Management System Charging
	1024
	Automotive

	Ramp Operations for Lowering and Raising
	452
	Automotive

	Test Equipment Setup For Sport (MSD) Diagnostic Controller Assembly Tests
	462
	Automotive

	Test Equipment Setup For Fire Suppression System Test Set
	440
	Automotive

	Azimuth Position Assembly and Resolver Adjustment

	1486
	ATGM

	Boresight using distant aiming point

	1320
	 RWS-I

	Calibrate Azimuth and Elevation sensors (RWS-1)

	1321
	RWS-I

	Operate Gunners Handle

	1495
	ATGM

	Lowering Mast Assembly from Raised Position 

	1488
	ATGM

	Power Up and Power Down Elevated TOW System

	1494
	ATGM

	Remote Station Power Up and Power Down (RWS -1)

	1005
	RWS-I

	Perform Grips Test

	1493
	ATGM


Appendix D - Components

This table lists the components required to be simulated on the Phase IV DTT to support the Training Task List for each of the weapon systems supported by the DTT.  

	Scene
	Component

	Power Distribution Panel (PDP)
	CB13 on PDP

	 Power Distribution Panel (PDP)
	CB14 on Power Distribution Panel

	 Power Distribution Panel (PDP)
	CB20 on Power Distribution Panel

	 Power Distribution Panel (PDP)
	CB18 on Power Distribution Panel

	 Power Distribution Panel (PDP)
	CB19 on Power Distribution Panel

	 Power Distribution Panel (PDP)
	CB17 on Power Distribution Panel

	 Power Distribution Panel (PDP)
	Auto Master Switch

	 Power Distribution Panel (PDP)
	Aux Master Switch

	 Power Distribution Panel (PDP)
	Power Distribution Panel (PDP)

	 Power Distribution Panel (PDP)
	Aux Master

	#1 East-West Drag Link
	#1 East-West Drag Link

	#1 North-South Drag Link and Pitman Arm at Workbench
	Steering Gear Pitman Arm

	#1 North-South Drag Link and Pitman Arm at Workbench
	#1 North-South Drag Link

	1J1 on FCU pin check
	Connector: 1J1 on FCU

	Accelerator and Air Brake Pedals
	Accelerator Pedal

	Accelerator and Air Brake Pedals
	Brake Pedal

	Accessory Panel Connector J18 Pin Check
	Connector: J18 on Accessory Panel

	Accessory Panel Connector J19 Pin Check
	Connector: J19 on Accessory Panel

	Air Cleaner Scavenger Hose
	Muffler

	Air Compressor Drive Gear
	Air Compressor Drive Gear

	Air Dryer
	Air Dryer Supply Hose

	Air Dryer
	Pneumatic Hose P3 (Exhaust From Air Dryer To Engine)

	Air Dryer
	Pneumatic Tube P2

	Air Dryer
	Air Dryer

	Air Dryer
	Air Dryer Wiring Harness (W417)

	Air Dryer
	Pneumatic Tube P1

	Air Dryer Wiring Harness
	Connector: P2 of Wiring Harness W417

	Air Dryer Wiring Harness
	Air Dryer Wiring Harness (W417)

	Air Inlet Heater Solenoid
	Air Inlet Heater Solenoid

	Air Inlet Heater Solenoid Pin Check
	Air Inlet Heater Solenoid

	Air Temperature Sensor
	Air Temperature Sensor

	Alternator and Water Pump
	Water Pump Belt

	Alternator and Water Pump
	Alternator Drive Pulley

	Alternator and Water Pump
	Water Pump

	Alternator and Water Pump
	Vibration Damper

	Alternator and Water Pump
	Belt Tensioner

	Alternator and Water Pump
	Compressor Supply Water Pump Preformed Packing

	Alternator and Water Pump
	Water Pump Pulley

	Alternator and Water Pump
	Alternator Idler Pulley

	Alternator and Water Pump
	Alternator Belt

	Alternator and Water Pump
	Front Cover Gasket Replacement

	Alternator and Water Pump
	Idler Pulley

	Alternator Connections in the Engine Cavity
	Standalone Engine on Power Pack Stand

	Alternator on Standalone Engine
	Standalone Engine on Power Pack Stand

	Anti-Lock Brake System Electronic Control Unit (ABS ECU)
	Anti-lock Brake System Electronic Control Unit (ABS ECU)

	Anti-Lock Brake System Electronic Control Unit (ABS ECU)
	ABS ECU Left Cover

	Anti-Lock Brake System Electronic Control Unit (ABS ECU)
	Connector: P3 of Wiring Harness W415

	Anti-Lock Brake System Electronic Control Unit (ABS ECU)
	ABS ECU Right Cover

	Auto 1 Battery, FT1 and FT3 Terminals on Inner Battery Box
	Battery Box

	Auto 1 Battery, FT1 and FT3 Terminals on Inner Battery Box
	FT3 Terminal on Battery Box

	Auto 1 Battery, FT1 and FT3 Terminals on Inner Battery Box
	Connector: P2 of Wiring Harness W452

	Auto 1 Battery, FT1 and FT3 Terminals on Inner Battery Box
	Connector: Cable Assembly 6A at Inner Battery Box FT3

	Auto 1 Battery, FT1 and FT3 Terminals on Inner Battery Box
	Connector: Cable Assembly 4A at Inner Battery Box FT1

	Auto 1 Battery, FT1 and FT3 Terminals on Inner Battery Box
	Connector: Cable Assembly 5D at Auto 1 Battery Negative Terminal Adapter

	Auto 1 Battery, FT1 and FT3 Terminals on Inner Battery Box
	Connector: Cable Assembly 68 at Auto 1 Battery Positive Terminal Adapter

	Auto 1 Battery, FT1 and FT3 Terminals on Inner Battery Box
	Auto 1 Battery

	Auto 1 Battery, FT1 and FT3 Terminals on Inner Battery Box
	Connector: P3 of Wiring Harness W452

	Auto 2 Battery
	Connector: Cable Assembly 6A at Auto 2 Battery Positive Terminal Adapter

	Auto 2 Battery
	Auto 2 Battery

	Auto 2 Battery
	Connector: Cable Assembly 68 at Auto 2 Battery Negative Terminal Adapter

	Auxiliary 1 Battery
	Connector: Cable Assembly 4A at Auxiliary 1 Battery Positive Terminal Adapter

	Auxiliary 1 Battery
	Connector: Cable Assembly 67 at Auxiliary 1 Battery Negative Terminal Adapter

	Auxiliary 1 Battery
	Auxiliary 1 Battery

	Auxiliary 2 Battery
	Connector: Cable Assembly 5B at Auxiliary 2 Battery Negative Terminal Adapter

	Auxiliary 2 Battery
	Connector: Cable Assembly 67 at Auxiliary 2 Battery Positive Terminal Adapter

	Auxiliary 2 Battery
	Auxiliary 2 Battery

	Auxiliary Hydraulic Fan Pump, Compensator and Left Power Take-Off
	Auxiliary Hydraulic Pump

	Auxiliary Hydraulic Fan Pump, Compensator and Left Power Take-Off
	Auxiliary Hydraulic Pump Supply Hose

	Auxiliary Hydraulic Fan Pump, Compensator and Left Power Take-Off
	Left Power Take-Off

	Auxiliary Hydraulic Fan Pump, Compensator and Left Power Take-Off
	Fan Pump Compensator

	Back of Steering Guard
	Pneumatic Hoses at Steering Gear Guard

	Back of Steering Guard
	Brakeline Quick-disconnect Couplings

	Back of Steering Guard
	Connector: J5 of Wiring Harness W405

	Backup Steering Pump
	Backup Steering Pump

	Battery Box
	Auto 2 Battery

	Battery Box
	Battery Box Rear Draw Latch

	Battery Box
	Battery Box Right Side Draw Latch

	Battery Box
	Connector: Cable Assembly 5B at Auxiliary 2 Battery Negative Terminal Adapter

	Battery Box
	Battery Box Left Front Draw Latch

	Battery Box
	Battery Box Right Front Draw Latch

	Battery Box
	Connector: Cable Assembly 67 at Auxiliary 2 Battery Positive Terminal Adapter

	Battery Box
	Connector: P3 of Wiring Harness W451

	Battery Box
	Auxiliary 1 Battery

	Battery Box
	Auxiliary 2 Battery

	Battery Box
	Vent Tube on Right Front of Battery Box

	Battery Box
	Battery Box Left Side Draw Latch

	Battery Box
	Connector: Cable Assembly 5D at Inner Battery Box FT2

	Battery Box
	Connector: Cable Assembly 6A at Auto 2 Battery Positive Terminal Adapter

	Battery Box
	Auto 1 Battery

	Battery Box
	Connector: Cable Assembly 5D at Auto 1 Battery Negative Terminal Adapter

	Battery Box
	Battery Box Clamping Frame

	Battery Box
	Battery Box Cover

	Battery Box
	Battery Box

	Battery Box
	Connector: Cable Assembly 67 at Auxiliary 1 Battery Negative Terminal Adapter

	Battery Box
	Connector: Cable Assembly 4A at Inner Battery Box FT1

	Battery Box
	Connector: Cable Assembly 4A at Auxiliary 1 Battery Positive Terminal Adapter

	Battery Box
	Connector: Cable Assembly 68 at Auto 1 Battery Positive Terminal Adapter

	Battery Box
	Connector: Cable Assembly 6A at Inner Battery Box FT3

	Battery Box
	Connector: P2 of Wiring Harness W452

	Battery Box
	Connector: P3 of Wiring Harness W452

	Battery Box
	Connector: Cable Assembly 68 at Auto 2 Battery Negative Terminal Adapter

	Battery Box Left Side External View
	Coolant Supply Hose Adapter

	Battery Box Left Side External View
	Connector: Cable Assembly 5A at Outer Battery Box FT4

	Battery Box Left Side External View
	Cable Boot on Cable Assembly 5C at Outer Battery Box FT2

	Battery Box Left Side External View
	Coolant Supply Hose Adapter

	Battery Box Left Side External View
	Cable Boot on Cable Assembly 5A at Outer Battery Box FT4

	Battery Box Left Side External View
	Connector: Cable Assembly 5C at Outer Battery Box FT2

	Battery Box Left Side External View
	Vent Tube on Left Side of Battery Box

	Battery Box Left Side External View
	Connector: P1 of Wiring Harness W4

	Battery Box Left Side External View
	Coolant Return Hose Adapter

	Battery Isolator
	Connector: Cable Assembly 6E at Battery Isolator

	Battery Isolator
	ISOL ALT Wire of Wiring Harness W4

	Battery Isolator
	Connector: Cable Assembly 4F at Battery Isolator

	Battery Isolator
	Battery Isolator

	Battery Isolator
	Connector: Cable Assembly 2 at Battery Isolator

	Bearing Key on Cocking Actuator
	RWS Cocking Actuator Bearing Key

	Behind Left Jump Seat
	Connector: J4 of Wiring Harness W415

	Belt Guard on Standalone Engine
	Standalone Engine on Power Pack Stand

	Blower Motors
	A/C Blower Motor #1

	Blower Motors
	P2 of W418

	Blower Motors
	A/C Blower Motor #2

	Blower Motors
	P3 of W418

	Blower Motors
	Blower Motor Panel

	Blower Motors
	Upper Scroll Housing Front Duct

	Blower Motors
	Lower Scroll Housing Right Flex Duct

	Blower Motors
	AC Lower Blower Motor Scroll Housing

	Blower Motors - Flex Duct
	Upper Scroll Housing Front Duct

	Blower Motors - Flex Duct
	Upper Scroll Housing Flex Duct

	Brake Pedal Adjustment Assembly
	Driver's Foot Pedal Actuator (brake)

	Brake Pedal Valve Assembly
	Brake Pedal Valve Assembly

	Brake Pedal Valve Assembly
	Driver's Foot Pedal Actuator (brake)

	Cable Assembly 3A on Alternator
	Cable Assembly 3A on Alternator

	Cable Assembly 3B - Engine Bulkhead
	Cable Assembly 3B

	Cable Guard
	Cable Guard

	Center Floor Plate and Fuel Distribution Assembly
	Connector: P5 on Wiring Harness W416

	Center Floor Plate and Fuel Distribution Assembly
	Connector: P6 on Wiring Harness W416

	Center Floor Plate and Fuel Distribution Assembly
	Fuel Pump Inlet Hose, Right - Pump Connection

	Center Floor Plate and Fuel Distribution Assembly
	Fuel Pump Outlet Hose, Right - Pump Connection

	Center Floor Plate and Fuel Distribution Assembly
	Right Fuel Pump

	Chemical Detector
	Connector: P2 of Wiring Harness W425

	Chemical Detector
	Connector: P1 of Wiring Harness W425

	Commander's Control Panel FRONT
	Commander's Panel Assembly

	Commander's Full Function Crew Station (FFCS)
	Connector: P2 of Highway Cable

	Commander's Full Function Crew Station (FFCS)
	Connector: P1 of Highway Cable

	Commander's Full Function Crew Station (FFCS)
	Connector: P1 of Bailout Cable

	Commander's Full Function Crew Station (FFCS)
	Commander's Panel Assembly

	Commander's Hatch
	Commander's Hatch

	Commanders VFM (Ventilated Face Mask) Hose
	Commander's Panel Assembly

	Commanders VFM (Ventilated Face Mask) Hose
	Commander's Ventillated Face Mask Hose

	Communications Interface Unit (CIU)
	Communications Interface Unit (CIU)

	Communications Power Distribution Unit (CPDU)
	Communications Power Distribution Unit

	Compressor Hoses in Engine Cavity
	Standalone Engine on Power Pack Stand

	Compressor Supply Water Pump Preformed Packing - Elbow Adapter
	Compressor Supply Water Pump Preformed Packing

	Connector J1 of Wiring Harness W451 Pin Check
	Connector: J1 of Wiring Harness W451

	Connector J1 of Wiring Harness W459 Pin Check
	Connector: J1 of Wiring Harness W459

	Connector J1 on DIP Pin Check
	Connector J1 on DIP

	Connector J10 on DIP Pin Check
	J10 of DIP

	Connector J11 on DIP Pin Check
	Connector: J11 on DIP

	Connector J14 on PDP Pin Check
	Connector: J14 on the PDP

	Connector J17 on PDP Pin Check
	Connector: J17 on the PDP

	Connector J2 on DIP Pin Check
	Connector: J2 on DIP

	Connector J2 on W405 Pin Check
	Connector: J2 of Wiring Harness W405

	Connector J2 on W417 Pin Check
	Connector: J2 of Wiring Harness W417

	Connector J2 on W71 Pin Check
	J2 of W71

	Connector J24 on DIP Pin Check
	Connector: J24 on DIP

	Connector J3 of Wiring Harness W73
	Connector: J3 of W73

	Connector J3 on DIP Pin Check
	Driver's Instrument Panel (DIP)

	Connector J3 on W71 Pin Check
	J3 of W71

	Connector J4 of HIU pin check
	Hatch Interrupt Unit Connector J4

	Connector J4 of Wiring Harness W408
	Connector: J4 of Wiring Harness W408

	Connector J4 on DIP Pin Check
	Connector J4 on DIP

	Connector J5 on DIP Pin Check
	J5 on DIP

	Connector J5 on W71 Pin Check
	J5 of W71

	Connector J6 of Wiring Harness W405
	Connector: J6 of Wiring Harness W405

	Connector J6 on DIP Pin Check
	Connector: J6 on DIP

	Connector J8 on PDP Pin Check
	Connector: J8 of PDP

	Connector J8 on W71 Pin Check
	J8 of W71

	Connector J9 of PPI Pin Check Scene
	Connector: J9 on PPI

	Connector J9 on DIP Pin Check
	J9 of DIP

	Connector P1 of W1 pin check
	Connector: P1 of Wiring Harness W1

	Connector P1 of Wiring Harness W4 Pin Check
	Connector: P1 of Wiring Harness W4

	Connector P1 of Wiring Harness W405 Pin Check
	Connector: P1 of Wiring Harness W405

	Connector P1 of Wiring Harness W406
	Connector: P1 of Wiring Harness W406

	Connector P1 of Wiring Harness W407
	Connector: P5 of Wiring Harness W407

	Connector P1 of Wiring Harness W407
	Connector: J4 of Wiring Harness W405

	Connector P1 of Wiring Harness W407
	Connector: P1 of Wiring Harness W407

	Connector P1 of Wiring Harness W407
	Connector: P2 of Wiring Harness W407

	Connector P1 of Wiring Harness W407
	Connector: P4 of Wiring Harness W407

	Connector P1 of Wiring Harness W407
	Connector: P3 of Wiring Harness W407

	Connector P1 of Wiring Harness W407
	Wiring Harness W407
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	Transfer Case Oil Cooler Assembly
	Transfer Case Oil Cooler Assembly

	Transfer Case Shift Cylinder Assembly
	Transfer Case Assembly, Internal Scene

	Transmission Control Module
	Transmission

	Transmission Dipstick
	Transmission Dipstick as Cover

	Transmission Dipstick
	Transmission Fluid Tube Assembly

	Transmission Dipstick
	Transmission Dipstick as Gage

	Transmission ECU
	Connector: P2 of Wiring Harness W435

	Transmission ECU
	Transmission ECU

	Transmission ECU
	Connector: P2 of Wiring Harness W429

	Transmission ECU
	Connector: P3 of Wiring Harness W434

	Transmission Oil Cooler
	Transmission Oil Cooler

	Transmission Oil Pan
	Transmission Oil Pan

	Transmission Parking Brake
	Parking Brake Actuator

	Transmission Parking Brake
	Transmission Parking Brake

	Transmission Shifter
	Gear Range Selector (Transmission Shifter)

	Troop Hatch (External)
	Troop Hatch Right

	Troop Hatch (External)
	Troop Hatch Left

	Troop Hatch (Internal)
	Troop Hatch Left

	Troop Hatch (Internal)
	Troop Hatch Right

	Troop Ventilation Fan
	P5 of W418

	Troop Ventilation Fan
	Troop Ventilation Fan (Rear Ventilation Fan)

	Troop Ventilation Fan, Exterior Scene
	Troop Ventilation Fan, Exterior

	Turbocharger Impeller
	Turbocharger

	Ultrasonic Leak Detector
	Ultrasonic Leak Detector

	Upper Front Brake Air Reservoir Drain Valve
	Upper Front Brake Air Reservoir Drain Valve

	Upper Scroll Housing Front Duct
	Upper Scroll Housing Front Duct

	Video Display Terminal (VDT) - backside
	Connector: P1 of Wiring Harness W504

	Video Display Terminal (VDT) - backside
	Video Display Terminal (VDT)

	Video Display Terminal (VDT) - Repeater Screens
	Video Display Terminal (VDT)

	Video Display Terminal (VDT) - Startup SystemScreens
	Video Display Terminal (VDT)

	Video Display Terminal (VDT) - Startup SystemScreens
	PPI Fault Codes

	VIM - Top View
	VIM Cover Plate

	VIM, TIM,  Ammo Box and LRF
	Visual Imaging Module lens cap

	VIM, TIM,  Ammo Box and LRF
	Visor for Thermal Imaging Module

	VIM, TIM,  Ammo Box and LRF
	Thermal Imaging Module (TIM) lens cap

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Voltage Regulator

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Connector: Cable Assembly 5B at Inner Battery Box FT4

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Connector: Cable Assembly 5D at Inner Battery Box FT2

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Connector: J1 of Wiring Harness W451

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Connector: P3 of Wiring Harness W451

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Connector: P4 of Wiring Harness W452

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Connector: P1 of Wiring Harness W451

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Connector: P2 of Wiring Harness W451

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Connector: P1 of Wiring Harness W452

	Voltage Regulator, FT2 and FT4 on Inner Battery Box
	Wiring Harness W451

	W405_J4 Pin Check Scene
	Connector: J4 of Wiring Harness W405

	W405_P7 Pin Check Scene
	Connector: P7 of Wiring Harness W405

	W407_P2 Pin Check Scene
	Connector: P2 of Wiring Harness W407

	W407_P3 Pin Check Scene
	Connector: P3 of Wiring Harness W407

	W407_P5 Pin Check Scene
	Connector: P5 of Wiring Harness W407

	W437 J1
	J1 of W437

	W437 S1 pin check scene
	Fire Sensor 1 connector to W437

	W437A P1
	P1 of W437A

	Water Pump Hose Adapter Fitting Preformed Packing
	Water Pump

	Weapon - Left Side
	M2 .50 caliber machine gun

	Weapon - Left Side
	Cocking bracket lock

	Weapon - Left Side
	MK19 40MM Grenade Machine Gun Cocking Bracket

	Weapon - Left Side
	MK 19 40-MM Grenade Machine Gun

	Weapon - Left Side
	M2 .50 caliber machine gun firing solenoid

	Weapon - Left Side
	M2 .50 caliber machine gun Cocking bracket

	Weapon - Right Side
	M2 .50 caliber machine gun

	Weapon - Right Side
	MK19 40mm grenade machine gun Rear locking pin

	Weapon - Right Side
	MK 19 40-MM Grenade Machine Gun

	Weapon - Right Side
	M2 .50 caliber machine gun rear locking pin

	Weapon - Right Side
	M2 .50 caliber machine gun Cocking bracket

	Wheel - Right Front #1 - CTIS Behind Wheel
	CTIS External Hose Assembly, Right Front #1

	Wheel - Right Front #1 CTIS Hose
	CTIS External Hose Assembly, Right Front #1

	Wheel - Right Front #2 - CTIS Behind Wheel
	CTIS External Hose Assembly, Right Front #2

	Wheel - Right Front #2 CTIS Hose
	CTIS External Hose Assembly, Right Front #2

	Wheel Left Front #1 - Brake Inspection Slot
	Wheel, Left #1 Brake Inspection Slot Plug

	Wheel Left Front #1 - Brake Inspection Slot
	Brake Inspection Slot Left Axle 1

	Wheel, Left Front #2 - CTIS and Brake Hoses
	CTIS External Hose Assembly, Left Front #2

	Wheel, Left Front #2 -Brake Inspection Slot
	Brake Inspection Slot Left Axle 2

	Wheel, Left Front #2 -Brake Inspection Slot
	Wheel, Left #2 Brake Inspection Slot Plug

	Winch Hydraulic Hoses
	Winch Hydraulic Hose Quick-Disconnect (1 of 4)

	Winch Hydraulic Hoses
	Winch Hydraulic Hose Quick-Disconnect (2 of 4)

	Winch Hydraulic Hoses
	Winch Hydraulic Hose Quick-Disconnect (3 of 4)

	Winch Hydraulic Hoses
	Winch Hydraulic Hose Quick-Disconnect (4 of 4)

	Windshield Washer Filler Hose at Filler
	Steering Gear Guard

	Windshield Washer Filler Hose at Filler
	Windshield Washer Filler Hose

	Windshield Washer Filler Hose at Filler
	Windshield Washer Remote Filler

	Windshield Washer Reservoir
	Windshield Washer Reservoir

	Windshield Washer Reservoir
	Windshield Washer Filler Hose

	Windshield Washer Reservoir
	Connectors: P9 of Wiring Harness W405

	Windshield Washer Reservoir
	Washer Supply Hose

	Wiring Harnesses on Left Sponson Shelf
	Connector P2 on W416

	Wiring Harnesses on Left Sponson Shelf
	Wiring harness W416

	Wiring Harnesses on Left Sponson Shelf
	Connector: J2 of Wiring Harness W417

	Wiring Harnesses on Left Sponson Shelf
	Connector: P1 of Wiring Harness W408

	Wiring Harnesses on Left Sponson Shelf
	Connector: J2 of Wiring Harness W405

	Wiring Harnesses on Left Sponson Shelf
	Connector: J2 of Wiring Harness W415

	Workbench - Bottom Left M6 Grenade Launcher
	Connector: P2 of Wiring Harness W8

	Workbench - BottomRight M6 Grenade Launcher
	Connector: P2 of Wiring Harness W9

	Workbench - Forward Left M6 Grenade Launcher
	Connector: P2 of Wiring Harness  W14

	Workbench - Forward Right M6 Grenade Launcher
	Connector: P2 of Wiring Harness W13

	Workbench - HEUI Oil Pump Assembly
	HEUI Oil Pump

	Workbench - HEUI Oil Pump Assembly
	Fuel Transfer Pump

	Workbench - Transfer Case Oil Cooler Assembly
	Transfer Case Oil Cooler Oil Supply Hose

	Workbench - Transfer Case Oil Cooler Assembly
	Transfer Case Oil Cooler Oil Return Hose

	Workbench - Transfer Case Oil Cooler Assembly
	Transfer Case Oil Cooler


Appendix E - Button Tasks

The following table contains the tasks that are accomplished by a single virtual action.  They are referred to as “Button Tasks”.
	Button Tasks

	Adjust Front Control Arm
Adjust Parking Brake
AFES Safeguards Have Been Installed
AFES Safeguards Have Been Removed
Air Reservoirs Drained
Align Front Tires in Straight-Ahead Position.
Align Front Tires in Straight-Ahead Position. Place Wheel Chocks in Front of and Behind One Rear Wheel.
Auxiliary 1 Battery Replacement
Auxiliary 2 Battery Replacement
Auxiliary Batteries Charged
Batteries Connected Fluids Inspected
Batteries Connected Fluids Serviced
Bleed Steering Hydraulic System
Calibrate Thrust Piece
Check Cooling System for Obvious Leaks
Check Fuel System for Leaks.
Control Grip Inspection
Drain Cooling System (Powerpack Installed).
Drain Cooling System (Powerpack Removed).
Drain First Differential Gearbox Assembly
Drain Fourth Differential Gearbox Assembly
Drain Fuel Sample From Primary Fuel Filter/Separator and Check for Contamination.
Drain Fuel Tanks
Drain HMS Manifold
Drain Hydraulic Reservoir (Power Pack Installed)
Drain Hydraulic Reservoir (Power Pack Removed)
Drain Primary Fuel Filter/Water Separator Fuel Bowl
Drain Second Differential Gearbox Assembly
Drain Third Differential Gearbox Assembly
Fill / Add Coolant to Cooling System
Fill / Add Fuel to Fuel Tank
Fill / Add Transmission Fluid
Fill First Differential Gearbox Assembly
Fill Fourth Differential Gearbox Assembly
Fill Hydraulic Reservoir (Power Pack Installed)
Fill Hydraulic Reservoir (Power Pack Removed)
Fill Second Differential Gearbox Assembly
Fill Third Differential Gearbox Assembly
Flush Cooling System
Flush Fuel System
Height Management Calibration Performed
HMS Calibration Drive Vehicle 2 to 3 Feet Forward and Rearward Three Times
Inoperative or Unsatisfactory Operation of All Auxiliary Hydraulic Systems
Inspect Azimuth Path of Rotation for Obstructions.
Inspect/Add Transfer Case Oil
Loosen Main Bolt That Secures Left Side Support Assembly to Soft Mount Assembly.
Lower Steering Column
Lower Vehicle On Ground
M2 .50 Caliber Machine Gun Firing Solenoid Adjustment
Manually Rotate RWS to Approximately 0º Azimuth.
Manually Rotate/Depress RWS to Approximately 0º Azimuth and -20º Elevation.
Manually Rotate/Elevate RWS to Approximately 0º Azimuth and 60º Elevation.
Perform Road Test
Raise Vehicle Off Ground
Remove Obstructions From Air Inlet Diffuser
Remove Wheel Chocks from in Front of and Behind One Rear Wheel.
Replace Accessory Manifold Pressure Protection Valve
Replace Auto 2 Battery.
Replace Battery Isolator.
Replace Cocking Actuator
Replace Control Grip
Replace Fire Control Unit (FCU)
Replace Laser Range Finder
Replace Low Ammo Sensor
Replace Main Frame Assembly
Replace Power Assist Assembly
Replace Power Distribution Panel (ICV)
Replace Ramp Cylinder Check-Orifice Assemblies
Replace Sight Servo Assembly
Replace Thermal Imaging Module
Replace Video Display Terminal
Replace Visual Imaging Module
Replace W401 Terminal Lug/Inline Connector
Replace Wiring Harness W-1 (RWS)
Replace Wiring Harness W16
Replace Wiring Harness W504
Replace Wiring Harness W73
Steering Column Raised
Steering System Alignment
Test Coolant Additive
Test Driver's Seat Movement
Tighten Main Bolt That Secures Left Side Support Assembly to Soft Mount Assembly to 40-44 lb-ft.
Traction Spring Adjustment
Trailer/Parking Brake Dash Control Installation
Trailer/Parking Brake Dash Control Removal
Trailer/Parking Brake Dash Control Replacement
Wiring Harness W26 Inspection
Wiring Harness W37 Inspection
Wiring Harness W401 Inspection
Wiring Harness W436 Inspection
Add Oil To Recoil Mechanism

Adjust Front Control Arm
Adjust Three STORM LRF Bracket Adapters
Align Front Tires in Straight-Ahead Position.
Align Front Tires in Straight-Ahead Position. Place Wheel Chocks in Front of and Behind One Rear Wheel.
Auxiliary Batteries Charged
Batteries Connected Fluids Inspected
Batteries Connected Fluids Serviced
Calibrate Thrust Piece
Clean 120MM mortar
Connect Muzzle Boresighting Device (MBD) to the Weapon
Control Cable Adjustment
Control Grip Inspection
Disconnect Muzzle Boresighting Device (MBD) from the Weapon.
Fill Recuperator Oil & Nitrogen
Inline Power Box Wires Inspection
Inoperative or Unsatisfactory Operation of All Auxiliary Hydraulic Systems
Inspect Azimuth Path of Rotation for Obstructions.
Loosen Main Bolt That Secures Left Side Support Assembly to Soft Mount Assembly.
Lower the Ramp by Manual Actuation of Ramp Manifold Control Arm
M2 .50 Caliber Machine Gun Firing Solenoid Adjustment
Manually Rotate RWS to Approximately 0º Azimuth.
Manually Rotate/Depress RWS to Approximately 0º Azimuth and -20º Elevation.
Manually Rotate/Elevate RWS to Approximately 0º Azimuth and 60º Elevation.
Perform Pulling Back Operation (on vehicle)
Perform Road Test
Power Down Mission Equipment Package (MEP)
Power up DAGR
Remove Wheel Chocks from in Front of and Behind One Rear Wheel.
Replace Azimuth Position Assembly (APA)
Replace Battery Power Supply (BPS)
Replace Card Rack Assembly (CRA)
Replace Cocking Actuator
Replace Commander's Panel Assembly (CPA)
Replace Control Grip
Replace Fire Control System (FCS)
Replace Fire Control Unit (FCU)
Replace Gauge Cluster Unit
Replace Gunner's Handles
Replace Gunner's Panel Assembly (GPA)
Replace Inline Power Box
Replace Laser Range Finder
Replace Loader's Panel Assembly (LPA)
Replace Low Ammo Sensor
Replace Lower Limit Switch
Replace Main Frame Assembly
Replace Mission Processor Unit
Replace Power Assist Assembly
Replace Power Distribution Assembly (PDA)
Replace Power Distribution Panel (FSV)
Replace Power Distribution Panel (ICV)
Replace Power Distribution Unit
Replace Resolver
Replace Sight Servo Assembly
Replace Target Acquisition System (TAS)
Replace Targeting Station Control Panel
Replace TAS Cooling Fan
Replace Thermal Imaging Module
Replace TOW Interface Assembly (TIA)
Replace Vehicle Power Conditioner
Replace Video Display Terminal
Replace Visual Imaging Module
Replace Wiring Harness W-1 (RWS)
Replace Wiring Harness W16
Replace Wiring Harness W224
Replace Wiring Harness W480-9-B
Replace Wiring Harness W504
Replace Wiring Harness W710 with Hall Effect
Standalone Computer Unit (SCU) Power up and Operate
Test Drive Vehicle while watching platform lock status
Test Driver's Seat Movement
Tighten Main Bolt That Secures Left Side Support Assembly to Soft Mount Assembly to 40-44 lb-ft.
Traction Spring Adjustment
Unload M6 Smoke Grenade Discharger
Unload M6 Smoke Grenade Launcher
Unload TOW Launcher
Wiring Harness 5W15 Inspection
Wiring Harness 5W17 Inspection
Wiring Harness 5W7 Inspection
Wiring Harness W1 Inspection (FSV)
Wiring Harness W1 Inspection (RWS)
Wiring Harness W16 Inspection
Wiring Harness W19 Inspection
Wiring Harness W201 Inspection
Wiring Harness W203 Inspection
Wiring Harness W205 Inspection
Wiring Harness W213 Inspection
Wiring Harness W214 Inspection
Wiring Harness W216 Inspection
Wiring Harness W217 Inspection
Wiring Harness W218 Inspection
Wiring Harness W222 Inspection
Wiring Harness W224 Inspection
Wiring Harness W225 Inspection
Wiring Harness W227 Inspection
Wiring Harness W24 Inspection
Wiring Harness W26 Inspection
Wiring Harness W29 Inspection
Wiring Harness W3 Inspection
Wiring Harness W30 Inspection
Wiring Harness W35 Inspection
Wiring Harness W37 Inspection
Wiring Harness W38 Inspection
Wiring Harness W39 Inspection
Wiring Harness W401 Inspection
Wiring Harness W42 Inspection
Wiring Harness W436 Inspection
Wiring Harness W44 Inspection
Wiring Harness W45 Inspection
Wiring Harness W46 Inspection
Wiring Harness W478 Inspection
Wiring Harness W480-9-B Inspection
Wiring Harness W489 Inspection
Wiring Harness W490 Inspection
Wiring Harness W5 Inspection



Appendix F - RWS Troubleshooting Training Task List

	TTL ID
	System
	Fault Description
	Fault Symptom
	Faulted Part
	IETM Path

	1
	Remote Weapon System
	BATTLE OVERRIDE DOES NOT FUNCTION
	Battle override does not function
	Replace FCU
	Yes, Yes, No, No, Replace FCU

	2
	Remote Weapon System
	CONTROL GRIP CONTROL LOST
	Control Grip Control Lost
	Replace Wiring Harness W-1
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Replace Wiring Harness W-1

	3
	Remote Weapon System
	FIRE CONTROL UNIT DOES NOT POWER RWS
	Fire Control Unit does not power RWS
	Replace FCU
	Yes, No, Yes, Test 89, Pass, Test 89, Pass, Test 89, Pass, Replace FCU

	4
	Remote Weapon System
	FIRE CONTROL UNIT MEMBRANE BUTTONS DO NOT RESPOND
	Fire Control Unit Membrane Buttons do not Respond
	Replace FCU
	No, Replace FCU

	5
	Remote Weapon System
	PRIMARY WEAPON NOT DETECTED
	Primary Weapon not Detected
	Replace Sight Servo Assembly (SSA)
	Yes, Replace SSA

	6
	Remote Weapon System
	REMOTE WEAPON STATION DOES NOT ROTATE IN AZIMUTH
	Remote Weapon Station does not rotate in Azimuth
	Replace MFA
	Yes, No, Replace MFA

	7
	Remote Weapon System
	REMOTE WEAPON STATION DOES NOT ROTATE IN AZIMUTH
	Remote Weapon Station does not rotate in Azimuth
	Replace CG
	Yes, Yes, RWS-1, Yes, Replace CG

	8
	Remote Weapon System
	SOFTWARE SYSTEM ERROR ON POWER UP
	Software System Error on Power up
	Replace SSA
	Yes, No, Replace SSA

	9
	Remote Weapon System
	THERMAL IMAGING MODULE INFORMATION NOT PRESENT
	Thermal imaging module information not present
	Replace FCU
	Option #2, Replace FCU

	10
	Remote Weapon System
	THERMAL IMAGING MODULE INFORMATION NOT PRESENT
	Thermal imaging module information not present
	Replace TIM
	Option #5, No, No, No, Option #3, RWS-I, Replace TIM

	11
	Remote Weapon System
	THERMAL IMAGING MODULE INFORMATION NOT PRESENT
	Thermal imaging module information not present
	Replace Wiring Harness W16
	Option #5, Yes, Replace Wiring Harness W16

	12
	Remote Weapon System
	UNABLE TO CHANGE THERMAL IMAGING MODULE VIDEO POLARITY
	Unable to change Thermal Imaging Module Video Polarity
	Replace FCU
	No, Replace FCU

	13
	Remote Weapon System
	UNABLE TO CHANGE VISUAL IMAGING MODULE FOCUS
	Unable to change Visual Imaging Module Focus
	Replace VIM
	Option #4, Replace VIM

	14
	Remote Weapon System
	UNABLE TO CHANGE VISUAL IMAGING MODULE FOCUS
	Unable to change Visual Imaging Module Focus
	Replace FCU
	Option #2, Replace FCU

	15
	Remote Weapon System
	UNABLE TO CHANGE ZOOM FACTOR ON VISUAL IMAGING MODULE
	Unable to change zoom factor on Visual Imaging Module
	Replace FCU
	Option #2, Replace FCU

	16
	Remote Weapon System
	UNABLE TO CONTROL THERMAL IMAGING MODULE GAIN
	Unable to control Thermal Imaging Module Gain
	Replace FCU
	No, Replace FCU

	17
	Remote Weapon System
	VEHICLE IDENTIFICATION IS NOT CORRECT
	Vehicle Identification is not Correct
	Replace FCU
	No, No, Perform Offset, Pass, Test 91, Pass, Replace FCU

	18
	Remote Weapon System
	VISUAL IMAGING MODULE INFORMATION NOT PRESENT
	Visual Imaging Module Information not present
	Replace FCU
	Option #2, Replace FCU

	19
	Remote Weapon System
	VISUAL IMAGING MODULE INFORMATION NOT PRESENT
	Visual Imaging Module Information not present
	Replace VIM
	Option #5, Option #3, Replace VIM

	20
	Remote Weapon System
	VISUAL IMAGING MODULE INFORMATION NOT PRESENT
	Visual Imaging Module Information not present
	Replace VIM and SSA
	Option #5, Option #1, Replace VIM, Continue, Yes, Replace SSA

	21
	Remote Weapon System
	VISUAL IMAGING MODULE INFORMATION NOT PRESENT
	Visual Imaging Module Information not present
	Replace VIM
	Option #5, Option #1, Replace VIM

	22
	Remote Weapon System
	VISUAL IMAGING MODULE INFORMATION NOT PRESENT
	Visual Imaging Module Information not present
	Replace VIM
	Option #5, Option #2, Replace VIM

	23
	Remote Weapon System
	WEAPON DOES NOT COCK ELECTRONICALLY
	Weapon does not cock Electronically
	Replace Cocking Actuator
	Option #4, Replace Cocking Actuator

	24
	Remote Weapon System
	LRF: SSA: LASER RANGE FINDER REPORTS POWER ERROR
	Laser Range Finder Reports Power Error
	Laser Range Finder(LRF)
	NO, Replace LRF

	25
	Remote Weapon System
	LRF: SSA: LASER RANGE FINDER COMMUNICATION ERROR
	Laser Range Finder Communication Error
	Laser Range Finder(LRF)
	NO, Perform Offset-Pass, Pass, Pass, Fail, Perform Offset-Pass, Fail, Fail, Replace LRF

	26
	Remote Weapon System
	LOW AMMO SENSOR MALFUNCTION
	Low Ammo Sensor Malfunction
	Low Ammo Sensor
	NO, NO, NO, Perform Offset-Pass, Pass, Pass, Fail, Perform Offset-Pass, Fail, Fail, Replace Low Ammo Sensor


Appendix G - RWS Maintenance Training Tasks List

	TTL ID
	Replaced LRU

	1
	Deleted

	2
	Replace Soft Mount

	3
	Replace Left Frame Assembly

	4
	Replace Right Frame Assembly

	5
	Replace Main Frame  Assembly

	6
	Replace Tim

	7
	Replace VIM

	8
	Replace FCU

	9
	Replace SSA

	10
	Replace RWS

	11
	Replace Cocking Actuator

	12
	Replace Control Grip

	13
	STORM LASER Range Finder Adjustment

	14
	STORM LASER Range Finder Replacement

	15
	Low Ammo Sensor Replacement


Appendix H - ATGM Troubleshooting Training Tasks List

	TTL ID
	System
	Fault Description
	Fault Symptom
	Faulted Part
	IETM Path

	1
	Turret Interface Troubleshooting
	AZIMUTH DRIVE TRAVERSES WITHOUT COMMAND
	Azimuth Drive Traverses Without Command
	Replace CRA
	Yes, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace CRA

	2
	Turret Interface Troubleshooting
	BATTERY POWER SOURCE (BPS) FAILS TO POWER ON
	BPS Fails to Power On
	Replace BPS
	No, Option 2, No, Yes, No, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Replace BPS

	3
	Turret Interface Troubleshooting
	CARD RACK ASSEMBLY (CRA) AUX MASTER POWER LOW, FAULT CODE 0000 7F70
	CRA Aux Master Power Low
	Replace PDA
	No, No, No, Yes, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Pass, Replace PDA

	4
	Turret Interface Troubleshooting
	CARD RACK ASSEMBLY (CRA) MITAS POWER PACK RELAY FAILURE, FAULT CODE 0000 7504
	CRA MITAS Power Pack Relay Failure
	Replace GPA
	No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Replace GPA

	5
	Turret Interface Troubleshooting
	COMMANDER'S PANEL ASSEMBLY (CPA) LAMP TEST FAILED
	CPA Lamp Test Failed
	Replace CPA
	No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace CPA

	6
	Turret Interface Troubleshooting
	COMMANDER'S PANEL ASSEMBLY (CPA) OVERRIDE CONTROLS FAILED
	CPA Override Controls Failed
	Replace CRA
	Option 3, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace CRA

	7
	Turret Interface Troubleshooting
	ELEVATION MOTOR CONTROLLER FAILURE, FAULT CODE 0000 7F06
	Elevation Motor Controller Failure
	Replace CRA
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace CRA

	8
	Turret Interface Troubleshooting
	ELEVATION RESOLVER FAILURE, FAULT CODE 0000 7F60
	Elevation Resolver Failure
	Replace Resolver
	No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Replace Resolver

	9
	Turret Interface Troubleshooting
	ERROR MESSAGE: FCS OVERHEAT- ATTEMPTS FCS COOLDOWN
	Error Message: FCS Overheat- Attempts FCS Cooldown
	Replace FCS
	Yes, Yes, Replace FCS

	10
	Turret Interface Troubleshooting
	FIRE CONTROL SUBSYSTEM (FCS) MALFUNCTION ICON DISPLAYED
	FCS Malfunction Icon Displayed
	Replace FCS
	No, No, No, Replace FCS

	11
	Turret Interface Troubleshooting
	GUNNER CANNOT SET PLATFORM TO LOAD
	Gunner Cannot set Platform to Load
	Replace CRA
	No, Perform Offset, Pass, Test 91, Pass, No, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Replace CRA

	12
	Turret Interface Troubleshooting
	GUNNER GYRO SWITCH FAILURE, FAULT CODE 0000 77B1
	Gunner Gyro Switch Failure
	Replace GPA
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Replace GPA

	13
	Turret Interface Troubleshooting
	GUNNER'S HANDLE GRIPS TEST FAILED
	Gunner's Handle Grips Test Failed
	Replace CRA
	No, No, No, Replace CRA

	14
	Turret Interface Troubleshooting
	GUNNER'S HANDLE'S PALM SWITCH FAIL ON CONTINUOUSLY, FAULT CODE 0000 7D01
	Gunner's Handle's palm Switch Fail on Continuously
	Replace CRA
	No, No, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace CRA

	15
	Turret Interface Troubleshooting
	GUNNER'S PANEL ASSEMBLY (GPA) LAMP TEST FAILED
	GPA Lamp Test Failed
	Replace CRA
	No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace CRA

	16
	Turret Interface Troubleshooting
	GUNNER’S PANEL ASSEMBLY (GPA) LAMP TEST FAILED
	GPA Lamp Test Failed
	Replace GPA
	No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace GPA

	17
	Turret Interface Troubleshooting
	INCORRECT OR NO AZIMUTH INDICATION
	Incorrect or no Azimuth Indication
	Replace APA
	No, No, No, Test 89, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Replace APA

	18
	Turret Interface Troubleshooting
	LASER RANGE FINDER RANGE (LRF) NOT DISPLAYED
	LRF Range not Displayed
	Replace TAS
	No, No, Replace TAS

	19
	Turret Interface Troubleshooting
	LASER RANGE FINDER RANGE (LRF) NOT DISPLAYED
	LRF Range not Displayed
	Replace FCS
	No, Yes, Replace FCS

	20
	Turret Interface Troubleshooting
	LOADER CANNOT CONTROL PLATFORM
	Loader Cannot Control Platform
	Replace LPA
	Option 6, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Replace LPA

	21
	Turret Interface Troubleshooting
	LOADER CANNOT CONTROL PLATFORM
	Loader Cannot Control Platform
	Replace CRA
	Option 6, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace CRA

	22
	Turret Interface Troubleshooting
	LOADER’S CONTROL PANEL LAMP TEST FAILED
	Loader’s Control Panel Lamp Test Failed
	Replace CRA
	No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace CRA

	23
	Turret Interface Troubleshooting
	LOADER’S CONTROL PANEL LAMP TEST FAILED
	Loader’s Control Panel Lamp Test Failed
	Replace LPA
	No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace LPA

	24
	Turret Interface Troubleshooting
	LOSS OF POWER AT GUNNER’S DISPLAY ASSEMBLY
	Loss of Power at Gunner’s Display Assembly
	Replace PDA
	No, Yes, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail Yes, Replace PDA

	25
	Turret Interface Troubleshooting
	MAST LIMIT SWITCH FAILURE 1, FAULT CODE 0000 7740
	Mast Limit Switch Failure 1
	Replace Lower Limit Switch
	No, No, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Replace Lower Limit Switch

	26
	Turret Interface Troubleshooting
	MAST LIMIT SWITCH FAILURE 2, FAULT CODE 0000 7F40
	Mast Limit Switch Failure 2
	Replace CRA
	No, No, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace CRA

	27
	Turret Interface Troubleshooting
	MAST MOTOR CONTROLLER FAILURE, FAULT CODE 0000 7F0A
	Mast Motor Controller Failure
	Replace CRA
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace CRA

	28
	Turret Interface Troubleshooting
	MOTOR CONTROLLER DIRECT CURRENT CONVERTER FAILURE, FAULT CODE 0000 7F00
	Motor Controller DC Converter Failure
	Replace CRA
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace CRA

	29
	Turret Interface Troubleshooting
	MOTOR CONTROLLER DIRECT CURRENT CONVERTER TEMPERATURE HIGH, FAULT CODE 0000 7F01
	Motor Controller DC Converter Temperature High
	Replace CRA
	No, Test 89, Fail, Replace CRA

	30
	Turret Interface Troubleshooting
	MOTOR TEMP LED ILLUMINATED
	Motor Temp LED Illuminated
	Replace CRA
	Option 2, No, Perform Offset, Pass, Test 91, Pass, Test 89, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace CRA

	31
	Turret Interface Troubleshooting
	NIGHT VISION SYSTEM NOT COOL ICON DISPLAYED
	Night Vision System NOT COOL Icon Displayed
	Replace TAS
	Yes, Yes, No, Replace TAS

	32
	Turret Interface Troubleshooting
	NO POWER AT PRIMARY WEAPON STATION
	No Power at Primary Weapon Station
	Replace PDA
	No, Yes, Yes, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Replace PDA

	33
	Turret Interface Troubleshooting
	PLATFORM DEPRESSES/ELEVATES WITHOUT COMMAND
	Platform Depresses/Elevates Without Command
	Replace Gunner’s Handles
	Yes, No, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace Gunner’s Handles

	34
	Turret Interface Troubleshooting
	PLATFORM MODE SWITCH FAILURE 1, FAULT CODE 0000 77B0
	Platform Mode Switch Failure 1
	Replace GPA
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Replace GPA

	35
	Turret Interface Troubleshooting
	PLATFORM MODE SWITCH FAILURE 2, FAULT CODE 0000 7FB0
	Platform Mode Switch Failure 2
	Replace GPA
	No, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Replace GPA

	36
	Turret Interface Troubleshooting
	PLATFORM WILL NOT STABILIZE
	Platform will not Stabilize
	Replace CRA
	No, Option 1, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, No, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Replace CRA

	37
	Turret Interface Troubleshooting
	POWER ELECTRONICS UNIT (PEU) AZIMUTH TACHOMETER OFFSET FAILURE, FAULT CODE 0000 7F05
	PEU Azimuth Tachometer Offset Failure
	Replace CRA
	No, No, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace CRA

	38
	Turret Interface Troubleshooting
	POWER TRANSFER ASSEMBLY ELEVATION RELAY DISABLE FAILURE, FAULT CODE 0000 7FE3
	Power Transfer Assembly Elevation Relay Disable Failure
	Replace CRA
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Replace CRA

	39
	Turret Interface Troubleshooting
	POWER TRANSFER ASSEMBLY MAST RELAY DISABLE FAILURE, FAULT CODE 0000 7FE2
	Power Transfer Assembly Mast Relay Disable Failure
	Replace CRA
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Replace CRA

	40
	Turret Interface Troubleshooting
	SIGHT DOOR FAILS TO OPEN, FAULT CODE 0000 77E1
	Sight Door Fails to Open
	Replace CRA
	No, Yes, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace CRA

	41
	Turret Interface Troubleshooting
	TARGET ACQUISITION SYSTEM (TAS) COOLING FAN FAILURE, FAULT CODE 0000 7780
	TAS Cooling Fan Failure
	Replace W224
	No, No, No, No, No, Test 89, Fail, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Test 89, Pass, Replace W224

	42
	Turret Interface Troubleshooting
	TARGET ACQUISITION SYSTEM (TAS) COOLING FAN FAILURE, FAULT CODE 0000 7780
	TAS Cooling Fan Failure
	Replace TAS Cooling Fan
	No, Yes, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Test 91, Fail, Replace TAS Cooling Fan

	43
	Turret Interface Troubleshooting
	TARGET ACQUISITION SYSTEM (TAS) MALFUNCTION ICON DISPLAYED
	TAS Malfunction Icon Displayed
	Replace TAS
	No, No, No, Replace TAS

	44
	Turret Interface Troubleshooting
	TOW EXTEND UMBILICAL FAILURE, FAULT CODE 0000 7729
	TOW Extend Umbilical Failure
	Replace CRA
	No, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Replace CRA

	45
	Turret Interface Troubleshooting
	TOW MISSILE 1 SELECT FAILURE, FAULT CODE 0000 7713
	TOW Missile 1 Select Failure
	Replace CRA
	No, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Replace CRA

	46
	Turret Interface Troubleshooting
	TOW MISSILE 2 ARMAMENT CONTROL UNIT ARMING RELAY FAILURE, FAULT CODE 0000 7726
	TOW Missile 2 Armament Control Unit Arming Relay Failure
	Replace CRA
	No, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace CRA

	47
	Turret Interface Troubleshooting
	TOW MISSILE 2 PRESENT FALSE INDICATION, FAULT CODE 0000 772C
	TOW Missile 2 Present False Indication
	Replace CRA
	No, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Replace CRA

	48
	Turret Interface Troubleshooting
	TOW MISSILE 2 SQUIB FIRING RELAY FAILURE, FAULT CODE 0000 7728
	TOW Missile 2 Squib Firing Relay Failure
	Replace TIA
	No, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Replace TIA

	49
	Turret Interface Troubleshooting
	TOW WIRE CUT FAILURE, FAULT CODE 0000 7723
	TOW Wire Cut Failure
	Replace CRA
	No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Replace CRA

	50
	Turret Interface Troubleshooting
	TRACK GATE NOT SELECTABLE
	Track Gate not Selectable
	Replace FCS
	Yes, No, Replace FCS

	51
	Turret Interface Troubleshooting
	UNABLE TO SELECT MENU FUNCTIONS
	Unable to Select Menu Function
	Replace FCS
	Yes, No, Replace FCS

	52
	Turret Interface Troubleshooting
	ELEVATION MOTOR TEMPERATURE HIGH, FAULT CODE 0000 7F07
	Elevation Motor Temperature High
	Replace CRA
	No, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Replace CRA

	53
	Turret Interface Troubleshooting
	TARGET ACQUISITION SYSTEM (TAS) COOLING FAN FAILED
	TAS  Cooling Fan Failed
	Replace CRA
	No, No, No, No, No, No, No Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Yes, Perform Offset, Pass, Test 91, Pass, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Test 89, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Fail, Test 91, Fail, Replace CRA


Appendix I - ATGM Maintenance Training Tasks List

	TTL ID
	Replaced LRU

	1
	Replace Azimuth Position Assembly (APA)

	2
	Replace Battery Power Supply (BPS)

	3
	Replace Card Rack Assembly (CRA)

	4
	Replace Commander’s Panel Assembly (CPA)

	5
	Replace Fire Control System (FCS)

	6
	Replace Gunner’s Display Assembly (GDA)

	7
	Replace Gunner’s Handle

	8
	Replace Gunner’s Panel Assembly (GPA)

	9
	Replace Gyro

	10
	Replace Loader’s Panel (LPA)

	11
	Replace Lower Limit Switch

	12
	Replace Power Distribution Assembly (PDA)

	13
	Replace Resolver

	14
	Replace Target Acquisition System (TAS)

	15
	Replace TAS Cooling Fan

	16
	Replace TOW Interface Assembly (TIA)

	17
	Replace Wiring Harness W224


Appendix J - FSV Troubleshooting Training Task List

	TTL ID
	System
	Fault Description
	Fault Symptom
	Faulted Part
	IETM Path

	1
	Fire Support Sensor System
	LOSS OF AUDIO ALERT FOR FS3 MISSION EQUIPMENT PACKAGE (MEP)
	Loss of Audio Alert for FS3 MEP
	Replace TSCP
	No, No, Perform Offset, Pass, Test 92, Pass, Replace TSCP

	2
	Fire Support Sensor System
	LOSS OF POWER TO DRIVER’S DISPLAY UNIT
	Loss of Power to Driver’s Display Unit
	Replace PDU
	No, No, No, No, Test 89, Fail, Test 89, Fail, Test 89, Fail test 91, Pass, Replace PDU

	3
	Deleted
	Deleted
	Deleted
	Deleted
	Deleted

	4
	Fire Support Sensor System
	LOSS OF POWER TO FIRE SUPPORT SENSOR SYSTEM (FS3) MISSION EQUIPMENT PACKAGE (MEP)
	Loss of Power to FS3 MEP
	Replace PDP
	No, No, No, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Replace PDP

	5
	Fire Support Sensor System
	LOSS OF POWER TO FIRE SUPPORT SENSOR SYSTEM (FS3) MISSION EQUIPMENT PACKAGE (MEP)
	Loss of Power to FS3 MEP
	Replace Inline Power Box
	No, No, No, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Pass, Replace Inline Power Box

	6
	Fire Support Sensor System
	LOSS OF POWER TO FIRE SUPPORT SENSOR SYSTEM (FS3)
	Loss of Power to FS3
	Replace VPC
	No, No, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace VPC

	7
	Fire Support Sensor System
	LOSS OF POWER TO REMOTE DISPLAY UNIT
	Loss of Power to RDU
	Replace RDU
	No, No, Test 89, Fail, Test 89, Fail, Test 89, Fail, Replace RDU

	8
	Deleted
	Deleted
	Deleted
	Deleted
	Deleted

	9
	Fire Support Sensor System
	LOSS OF POWER TO STANDALONE COMPUTER UNIT (SCU)
	Loss of Power to SCU
	Replace PDU
	No, No, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Replace PDU

	10
	Fire Support Sensor System
	LOSS OF POWER TO TARGETING STATION CONTROL PANEL (TSCP)
	Loss of Power to TSCP
	Replace PDU
	No, No, Test 89, Fail, Test 89, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace PDU

	11
	Fire Support Sensor System
	OUT OF TRAVEL LOCK DISPLAYED ON TARGETING STATION CONTROL PANEL (TSCP), WHEN CUPOLA LOCK IS IN LOCKED POSITION
	Out of Travel Lock Displayed on TSCP, When Cupola Lock is in Locked Position
	Replace TSCP
	No, No, No, Replace TSCP

	12
	Fire Support Sensor System
	POWER LED ON POWER ASSIST ASSEMBLY IS NOT ILLUMINATED WHEN POWER SWITCH IS SET TO ON
	Power LED on Power Assist Assembly is not Illuminated When Power Switch is set to ON
	Replace PDP
	No, No, Yes, Yes, No, No, Test 89, Fail, Test 89, Pass, Test 89, Fail, Replace PDP

	13
	Fire Support Sensor System
	TARGETING STATION CONTROL PANEL (TSCP) DISPLAYS SYSTEM FAILS INS OR SHOW FAULTS DISPLAYS INS 1553 COMM
	TSCP Displays System Fails INS or Show Faults Displays INS 1553 COMM
	Replace MPU
	Yes, No, No, No, No, No, No, Test 89, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Replace MPU

	14
	Fire Support Sensor System
	TARGETING STATION CONTROL PANEL (TSCP) DISPLAYS SYSTEM FAILS INS OR SHOW FAULTS DISPLAYS INS 1553 COMM
	TSCP Displays System Fails INS or Show Faults Displays INS 1553 COMM
	Replace PDU
	Yes, No, No, No, No, No, No, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Test 89, Fail, Replace PDU

	15
	Fire Support Sensor System
	TARGETING STATION CONTROL PANEL (TSCP) DISPLAYS SYSTEM FAILS VEHICLE NAVIGATION SYSTEM (VNS) ADAPTER BOX
	TSCP Displays System Fails VNS Adapter Box
	Replace PDU
	Yes, No, No, Test 89, Fail, Test 89, Fail, Test 89, Fail, Replace PDU

	16
	Fire Support Sensor System
	TROUBLESHOOT CUPOLA INSTALLATION
	Troubleshoot Cupola Installation
	Replace PAA
	No, No, No, No, No, No, Yes, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Replace PAA

	17
	Fire Support Sensor System
	VIDEO DISPLAY TERMINAL (VDT) NOT DISPLAYING FIRE SUPPORT SENSOR SYSTEM (FS3) VIDEO
	VDT not Displaying FS3 Video
	Replace VDT
	No, No, Yes, No, No, Replace VDT


Appendix K - FSV Maintenance Training Tasks List

	TTL ID
	Replaced LRU

	1
	Replace Inline Power Box

	2
	Replace Mission Processor Unit (MPU)

	3
	Replace Power Assist Assembly (PAA)

	4
	Replace Power Conditioner (VPC)

	5
	Replace Power Distribution Panel (PDP)

	6
	Replace Power Distribution Unit (PDU)

	7
	Replace Remote Display Unit (RDU)

	8
	Replace Squad Leader’s Video Display Terminal (VDT)

	9
	Replace Targeting Station Control Panel (TSCP)


Appendix L - MCV-B Troubleshooting Tasks List

	TTL ID
	System
	Fault Description
	Fault Symptom
	Faulted Part
	IETM Path

	1
	Mortar Fire Control System
	MORTAR FIRE CONTROL SYSTEM (MFCS) DOES NOT OPERATE PROPERLY
	Mortar Fire Control System (MFCS) does not operate properly
	Replace Wiring Harness W710
	Yes, Yes, No, No, No, No, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Replace Wiring Harness W710

	2
	Mortar Fire Control System
	WIRING HARNESS W480-9-B CHECK OUT
	Wiring Harness W480-9-B Check Out
	Replace W480-9-B
	No, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Fail, Perform Offset, Pass, Test 91, Fail, Test 91, Fail, Test 91, Pass, Perform Offset, Pass, Test 91, Pass, Test 91, Pass, Test 91, Pass, Perform Offset, Pass, Test 91, Fail, Replace W480-9-B


Appendix M - MCV-B Maintenance Training Tasks List

	TTL ID
	Replaced LRU

	1
	Replace Access Door, Platform Base (Left)

	2
	Replace Access Door, Platform Base (Right)

	3
	Replace Base & Pintle Mount Assembly

	4
	Replace Commander’s Interface (MFCS)

	5
	Replace Cradle Assembly

	6
	Replace Driver’s Display, Plates, and Isolators

	7
	Replace Elevating Gear Assembly

	8
	Replace Harness W480-9-B

	9
	Replace Gunner’s Display

	10
	Replace Pointing Device

	11
	Replace PDA

	12
	Replace Traversing Gear Assembly

	13
	Replace VMSC

	14
	Replace Wiring Harness W710 with Hall Effect


Appendix N - MGS Troubleshooting Task

	TTL ID
	System
	Fault Description
	Faulted Part
	IETM Path

	1
	Ammo Select Indicators Troubleshooting
	Ammo select LED does not illuminate when APDS, HEAT, HEP or APERS push-buttons are pressed
	Replace Central Control Panel (CCP)
	No

	2
	Ammo Select Indicators Troubleshooting
	Armed LED does not extinguish when armed/safe Switch is set to safe
	Replace Wiring Harness 1W202A-7
	No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	3
	Ammo Select Indicators Troubleshooting
	Armed LED does not extinguish when armed/safe Switch is set to safe
	Replace Central Control Panel (CCP)
	No, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 89, Fail 

	4
	Ammo Select Indicators Troubleshooting
	Armed LED does not extinguish when armed/safe Switch is set to safe
	Replace Turret System Electronic Unit (TSEU) Assembly, T-Bracket and Shock Mount Bracket
	No, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 89, Pass 

	5
	Ammo Select Indicators Troubleshooting
	Armed led does not illuminate when armed safe Switch is set to armed
	Replace Central Control Panel (CCP)
	No

	6
	Ammo Select Indicators Troubleshooting
	Armed led does not illuminate when armed safe Switch is set to armed
	Replace Wiring Harness 1W202A-7
	Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	7
	Ammo Select Indicators Troubleshooting
	Armed led does not illuminate when armed safe Switch is set to armed
	Replace Wiring Harness 1W202-7
	Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail

	8
	Ammo Select Indicators Troubleshooting
	Coax led does not come on when main/coax Switch is set to coax
	Replace Central Control Panel (CCP)
	No

	9
	Ammo Select Indicators Troubleshooting
	Coax led does not come on when main/coax Switch is set to coax
	Replace Wiring Harness 1W202A-7
	Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	10
	Ammo Select Indicators Troubleshooting
	Main LED does not illuinate when main/coax Switch is set to MAIN 
	Replace Central Control Panel (CCP)
	No

	11
	Ammo Select Indicators Troubleshooting
	Main LED does not illuinate when main/coax Switch is set to MAIN 
	Replace Turret System Electronic Unit (TSEU) Assembly, T-Bracket and Shock Mount Bracket
	Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 89, Pass

	12
	Ammunition Handling System Troubleshooting
	Carousel will not rotate when autoloader selector knob is set to manual and clockwise and or counter clockwise push buttons are pressed
	Replace Central Control Panel (CCP)
	Yes, No, No, Yes, No, Troubleshoot for Symptoms , No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail

	13
	Ammunition Handling System Troubleshooting
	Carousel will not rotate when autoloader selector knob is set to manual and clockwise and or counter clockwise push buttons are pressed
	Replace Turret System Electronic Unit (TSEU) Assembly, T-Bracket and Shock Mount Bracket
	Yes, Yes, No, No, Troubleshoot for Symptoms, No, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail

	14
	Ammunition Handling System Troubleshooting
	Load, Restow, and or eject operations do not start when palm Switch and load push button are pressed from commanders control handle and or gunners control handles
	Replace Central Control Panel (CCP)
	Yes, No

	15
	Ammunition Handling System Troubleshooting
	Load, Restow, and or eject operations do not start when palm Switch and load push button are pressed from commanders control handle and or gunners control handles
	Replace Turret Power Distribution Panel (TPDP) and Bracket
	Yes, Yes, Yes, No, Continue, Yes, Yes, Troubleshoot for Symptoms, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail

	16
	Ammunition Handling System Troubleshooting
	Load, Restow, and or eject operations do not start when palm Switch and load push button are pressed from commanders control handle and or gunners control handles
	Replace Wiring Harness 1W202A-7
	Yes, Yes, Yes, Yes, Yes, No, Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	17
	Ammunition Handling System Troubleshooting
	Load, Restow, and or eject operations do not start when palm Switch and load push button are pressed from commanders control handle and or gunners control handles
	Replace Commanders Control Handle
	Yes, Yes, Yes, Yes, No, Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 91, Pass

	18
	Ammunition Handling System Troubleshooting
	Replenisher will not rotate when Autoloader Selector Knob is set to Restock and Replenisher Controller Index Push-button is Pressed
	Replace Central Control Panel (CCP)
	No

	19
	Ammunition Handling System Troubleshooting
	Replenisher will not rotate when Autoloader Selector Knob is set to Restock and Replenisher Controller Index Push-button is Pressed
	Replace Replenisher Controller
	Yes, No

	20
	Ammunition Handling/Weapon/Turret Circuit Breaker Troubleshooting
	Autoloader Solenoid Relay Box circuit breaker in open position (Trips)
	Replace Autoloader Solenoid (Main Modular Manifold)
	No, No, No, Yes

	21
	Ammunition Handling/Weapon/Turret Circuit Breaker Troubleshooting
	Autoloader Solenoid Relay Box circuit breaker in open position (Trips)
	Replace Pressure Compensated Solenoid
	No, No, No, No, Yes

	22
	Ammunition Handling/Weapon/Turret Circuit Breaker Troubleshooting
	Autoloader Solenoid Relay Box circuit breaker in open position (Trips)
	Replace Autoloader Solenoid Relay Box
	No, No, No, No, No, Perform Offset 91, Pass, Perform Test 91, Fail

	23
	Ammunition Handling/Weapon/Turret Circuit Breaker Troubleshooting
	Autoloader Solenoid Relay Box circuit breaker in open position (Trips)
	Replace Wiring Harness W215A-7
	No, No, No, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail

	24
	Ammunition Handling/Weapon/Turret Circuit Breaker Troubleshooting
	Turret Power Distribution Panel Circuit Breaker AL in open Position (Trips)
	Replace Carousel Left Canister Empty Proximity Switch Sensor and Bracket Replacement (Left Canister Sensor)
	Yes, No, Yes, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail, Perform Test 91, Fail, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail 

	25
	Ammunition Handling/Weapon/Turret Circuit Breaker Troubleshooting
	Turret Power Distribution Panel Circuit Breaker AL in open Position (Trips)
	Replace Central Control Panel (CCP)
	Yes, No, No, Continue, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail

	26
	Ammunition Handling/Weapon/Turret SYSTEM  Circuit Breaker Troubleshooting
	Turret Power Distribution Panel Circuit Breaker AL in open Position (Trips)
	Replace Turret Power Distribution Panel
	No, Continue, No, Perform Offset 91, Pass, Perform Test 91, Fail

	27
	Ammunition Handling/Weapon/Turret SYSTEM  Circuit Breaker Troubleshooting
	Turret Power Distribution Panel circuit breaker CPV EU in open position (Trips)
	Replace Turret Auxiliary Switch panel
	Yes, No, No, Yes

	28
	Ammunition Handling/Weapon/Turret SYSTEM  Circuit Breaker Troubleshooting
	Turret Power Distribution Panel circuit breaker CPV EU in open position (Trips)
	Replace Turret Power Distribution Panel and Bracket
	Yes, No, No, No, Perform Offset 91, Pass, Perform Test 91, Fail

	29
	Ammunition Handling/Weapon/Turret SYSTEM  Circuit Breaker Troubleshooting
	Turret Power Distribution Panel circuit breaker CPV EU in open position (Trips)
	Replace Wiring Harness 1W109-7
	Yes, No, No, No, Perform Offset, Pass, Perform Test 91, Pass

	30
	Central Control Panel Warning Caution Advisory Message Troubleshooting
	AL elevator caution message appears on central control panel
	Replace Wiring Harness 1W106B-7
	Yes, Yes, Yes, Yes, Yes, Troubleshoot for Symptoms, TP0020, No, No, No, Perform Offset 91, Pass, Perform Test 91, Pass

	31
	Central Control Panel Warning Caution Advisory Message Troubleshooting
	Breach Failed to open caution message appears on central control panel
	Replace Wiring Harness 1W401A-7
	Yes, Continue, Yes, Yes, Yes, Yes, Yes, Troubleshoot for Displayed TP, TP2000, No, No, No, No, No, No, Yes, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	32
	Central Control Panel Warning Caution Advisory Message Troubleshooting
	GPSA Warning message appears on central control panel
	Replace Upper Right Light Receiver 
	Yes, Troubleshoot for Displayed TP. See WEAPON FAULTS TABLE, TP10120, Proceed, , No, No, No, No, Perform Offset 91 , Pass, Perform Test 91, Pass, Perform Test 91, Fail

	33
	Central Control Panel Warning Caution Advisory Message Troubleshooting
	Breech obstruction message flashes on central control panel
	Service Breechblock (left and right extractors faulty)
	No, No, Yes, Continue

	34
	Central Control Panel Warning Caution Advisory Message Troubleshooting
	Cable Disconnect caution message appears on central control panel.
	Replace Mobil Gun Computer (MGC) Assembly, T-Bracket, and Shock Mount Bracket.
	Yes, Continue, TP1210, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91, Pass, Perform Offset 91, Pass, Perform Test 91, Fail

	35
	Central Control Panel Warning Caution Advisory Message Troubleshooting
	Canister sensor caution message appears on central control panel
	Replace Autoloader Controller (ALC)
	Yes, Troubleshoot for Displayed TP,  TP3020, No, No, No, No, No, Yes, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail

	36
	Central Control Panel Warning Caution Advisory Message Troubleshooting
	TDA Caution Message Appears on Central Control Panel
	Replace Hull/Turret Position Sensor (HTPS)
	Yes, Troubleshoot for Symptom,  TP0046 Encoder Dropout Fault, No, No, No, No

	37
	Commanders Panoramic Viewer System Troubleshooting
	Commanders panoramic viewer does not deploy or stow
	Replace Wiring Harness 1W215A-7
	No, No, No, No, No, Yes, No, Perform Test 89, Pass, Perform Test 89, Pass, Troubleshoot for Symptom, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91 , Fail

	38
	Commanders Panoramic Viewer System Troubleshooting
	Commanders panoramic viewer does not deploy or stow
	Replace Turret Auxiliary Switch Panel (TASP)
	No, No, No, No, No, Yes, No, Perform Test 89, Fail, Perform Test 89, Fail, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass 

	39
	Commanders Panoramic Viewer System Troubleshooting
	Commanders Panoramic viewer does not operate properly
	Replace Turret Auxiliary Switch Panel
	Yes, No, Yes, Troubleshoot for Symptom, No, No, No, No, No, No,  Perform Test 89, Pass

	40
	Commanders Panoramic Viewer System Troubleshooting
	Commanders Panoramic Viewer does not traverse left/right or elevate/depress
	Replace Commanders Pan Viewer Electronic Unit  (CPV-EU)
	No, No, No, No, No, No, No, Perform Test 89, Pass

	41
	Commanders Panoramic Viewer System Troubleshooting
	Commanders Panoramic Viewer does not traverse left/right or elevate/depress
	Replace Turret System Electronic Unit (TSEU) Assembly, bracket, and Resilient Mounts 
	No, No, No, No, No, No, No, Perform Test 89, Fail, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail 



	42
	Commanders Panoramic Viewer System Troubleshooting
	Commander panoramic viewer spins uncontrollably
	Replace Commanders Pan Viewer Electronic Unit (CPVEU) and Brackets
	No, No, No, Perform Test 89, Fail, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail

	43
	Firing Circuits Troubleshooting
	Firing circuit tester light illuminates when drivers hatch is open
	Replace Hatch Interrupt Unit
	No, No, No, No, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail, Perform Offset 91, Pass, Perform Test 91, Fail

	44
	Firing Circuits Troubleshooting
	Firing circuit tester light illuminates when drivers hatch is open
	Replace Turret System Electronic Unit (TSEU) assembly, brackets and resilient mounts 
	No, No, No, No, No, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail, Perform Test 91, Fail, 

	45
	Firing Circuits Troubleshooting
	Main gun firing does not operate properly
	Replace Digital Control Assembly (DCA)
	No, Troubleshoot for symptoms, Yes, Yes, Troubleshoot for symptoms, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	46
	Firing Circuits Troubleshooting
	Main Gun will not fire from Commander's and Gunner's Control Handle, Manual Firing Mechanism Operational
	Replace Turret System Electronic Unit (TSEU) Assembly, T-Bracket and Shock Mount Bracket
	No, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 91, Pass, Perform Test 91, Pass, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail, Perform Test 91, Pass

	47
	Firing Circuits Troubleshooting
	Main gun will not fire from commander's control handle, gunners control handles operational
	Replace commanders Joystick
	No, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, No

	48
	Firing Circuits Troubleshooting
	Main gun will not fire from commander's control handle, gunners control handles operational
	Replace Turret System Electronic Unit (TSEU) Assemble, T-Bracket and Shock Mount Bracket
	No, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Yes

	49
	Firing Circuits Troubleshooting
	Main gun will not fire from manual firing mechanism commanders and gunners control handles operational
	Replace Manual Firing Mechanism
	No, No, Perform Offset 91, Pass, Perform Test 91, Pass

	50
	Firing Circuits Troubleshooting
	Main gun will not fire from manual firing mechanism commanders and gunners control handles operational
	Replace Wiring Harness 1W107-7
	No, No, Perform Offset 91, Pass, Perform Test 91, Fail

	51
	Fire Control System Troubleshooting
	Cannot Lase from commanders and gunners control handles
	Replace Compact Modular Sight (CMS) Sight Integrated Rangefinder (SIRE) and Interface Plate
	No, No, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail, Perform Test 91, Pass, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 89, Pass, Perform Test 89, Pass

	52
	Fire Control System Troubleshooting
	Cannot Lase from commanders and gunners control handles
	Replace Wiring Harness 1W202C-7 (Improved Turret)
	No, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Offset 91, Pass, Perform Test 91, Pass

	53
	Fire Control System Troubleshooting
	Compact modular sight  thermal sight does not operate properly
	Replace Compact Modular Sight, Sight body and Modular Control Panel
	Yes, Yes, Yes, Yes, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91 Fail

	54
	Fire Control System Troubleshooting
	Compact modular sight  thermal sight does not operate properly
	Replace Wiring Harness  1W206-7
	No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	55
	Fire Control System Troubleshooting
	Compact modular sight day sight does not operate properly
	Replace CMS SIRE and Interface Plate
	Yes, No

	56
	Fire Control System Troubleshooting
	Compact modular sight day sight does not operate properly
	Replace Compact Modular Sight, Sight Body and Modular Control Panel.
	Yes, Yes, Yes, Yes, No

	57
	Fire Control System Troubleshooting
	Erratic Tracking of Main Gun/Turret in STAB On and/or Off Mode
	Replace Traverse Drive Motor (with TDS)
	Yes, Yes, Yes, No, No, No, Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass

	58
	Fire Control System Troubleshooting
	Laser range finder does not operate properly
	Replace Compact Modular Sight (CMS) SIRE and Interface Plate
	Yes, Yes, No

	59
	Fire Control System Troubleshooting
	Laser range finder does not operate properly
	Replace TPDP and Bracket
	Yes, Yes, Yes, No, Yes, Continue, Fault Table TP 1452, No, No, Perform Test 89, Fail, Yes, Perform Offset 91, Pass, Perform Test 91, Pass

	60
	Fire Control System Troubleshooting
	Main gun, Turret or compact modular sight reticle drifts
	Replace Wiring Harness 1W202A-7
	Yes, No, No, No, Perform Offset 91, Pass, Perform Test 91, Fail 

	61
	Fire Control System Troubleshooting
	Main gun, Turret or compact modular sight reticle drifts
	Replace MGC assembly, T-Bracket, and Shock Mount Bracket
	Yes, No, No, No, Perform Offset 91, Pass, Perform Test 91, Pass 

	62
	Fire Control System Troubleshooting
	MRS Collimator can be seen but collimator reticle cannot when MRS update is performed
	Replace Collimator Battery
	No, No, No

	63
	Fire Control System Troubleshooting
	Ready to fire symbol does not appear in commanders display unit and compact modular sight (day or thermal sight)
	Replace Wiring Harness 1W202C-7
	No, No, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Offset 91, Pass, Perform Test 91, Pass

	64
	Fire Control System Troubleshooting
	Ready to fire symbol does not appear in commanders display unit and compact modular sight (day or thermal sight)
	Replace Turret System Electronic Unit (TSEU) Assembly, T-Bracket, and Shock Mount Bracket
	No, No, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail

	65
	Rear Door troubleshooting
	Rear Door remote combat lock does not operate properly
	Replace Remote Combat Lock, Front Cable Assembly
	No, No, No, No, No, No, No, No, No, No, No, No, No, Yes

	66
	Turret Drive system Troubleshooting
	Main gun and or Turret has uncontrolled movement
	Replace Turret System Electronic Unit (TSEU) Assembly, T-Bracket and Shock Mount Bracket
	Yes, Yes, Yes, Yes, No, Perform Offset 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail, Perform Test 91, Fail

	67
	Turret Drive system Troubleshooting
	Main Gun will not elevate depress with manual handle
	Replace elevation drive brake clutch
	No, No, No, Yes

	68
	Turret Drive system Troubleshooting
	Main Gun will not elevate depress with manual handle
	Replace elevation drive flex shaft
	No, No, No, No, Yes

	69
	Turret Drive system Troubleshooting
	Turret does not Traverse and or main gun does not elevate depress using commanders and gunners control handles
	Replace Turret System Electronic Unit (TSEU) Assembly, T-Bracket and Shock Mount Bracket
	No, No, No, No, No, No, No, Perform Test 89, Fail, Perform Test 89, Fail, Perform Offset 91, Pass, Perform Test 91, Pass

	70
	Turret Drive system Troubleshooting
	Turret does not traverse and or main gun does not elevate depress using commanders control handle gunners control handle operational
	Replace TPDP and bracket
	No, Continue, Yes, Yes, Troubleshoot for Symptoms, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail 

	71
	Electrical (Turret Power) Troubleshooting
	Autoloader on LED does not illuminate when autoloader on off Switch is set to on
	Replace Central Control Panel (CCP)
	No, No

	72
	Electrical (Turret Power) Troubleshooting
	Autoloader on LED does not illuminate when autoloader on off Switch is set to on
	Replace Turret System Electronic Unit (TSEU) Assembly, T-Bracket and Shock Mount Bracket
	No, Yes

	73
	Electrical (Turret Power) Troubleshooting
	FCS on LED does not illuminate when FCS on off Switch is set to on
	Replace Central Control Panel (CCP)
	No, No

	74
	Electrical (Turret Power) Troubleshooting
	GTD on LED illuminates when TDS on Switch is set to off
	Replace Digital Control Assembly (DCA)
	No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	75
	Electrical (Turret Power) Troubleshooting
	GTD on LED illuminates when TDS on Switch is set to off
	Replace Digital Control Assembly (DCA)
	No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	76
	Electrical (Turret Power) Troubleshooting
	Gun Turret drive Power does not come on and or GTD on LED does not illuminate when GTD on off and TDS on Switches are set to on
	Replace Central Control Panel (CCP)
	No, No

	77
	Electrical (Turret Power) Troubleshooting
	Gun Turret Drive Power does not come on and or GTD on LED does not illuminate when GTD on/off and TDS on Switches are set to on
	Replace Wiring Harness 1W106B-7
	No, Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	78
	Electrical (Turret Power) Troubleshooting


	Gun Turret Drive Power does not come on and/or GTD on LED does not illuminate when GTD on/off and TDS on Switches are set to on
	Replace Digital Control Assembly (DCA)
	No, Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Fail

	79
	Electrical (Turret Power) Troubleshooting


	Gun Turret Drive Power does not come on and/or GTD on LED does not illuminate when GTD on/off and TDS on Switches are set to on
	Replace Turret Power Distribution Panel (TPDP) and Bracket
	No, Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail

	80
	Electrical (Turret Power) Troubleshooting


	Gun Turret Drive Power does not come on and/or GTD on LED does not illuminate when GTD on/off and TDS on Switches are set to on
	Replace Wiring Harness 1W106B-7
	No, Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Pass

	81
	Electrical (Turret Power) Troubleshooting


	Gun Turret Drive Power does not come on and/or GTD on LED does not illuminate when GTD on/off and TDS on Switches are set to on
	Replace Digital Control Assembly (DCA)
	No, Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Fail

	82
	Electrical (Turret Power) Troubleshooting


	Gun Turret Drive Power does not come on and/or GTD on LED does not illuminate when GTD on/off and TDS on Switches are set to on
	Replace TPDP and Bracket
	No, Yes, No, No, Perform Offset 91, Pass, Perform Test 91, Pass, Perform Test 91, Fail, Perform Test 91, Fail

	83
	Electrical (Turret Power) Troubleshooting


	Turret Power does not come on and or Turret on LED does not illuminate when Turret on off Switch is set to on.
	Replace Central Control Panel (CCP)
	No, Yes, No

	84
	Electrical (Turret Power) Troubleshooting


	Turret Power does not come on and or Turret on LED does not illuminate when Turret on off Switch is set to on.
	Replace Turret System Electronic Unit (TSEU), brackets and resilient mounts
	No,  Yes, Yes


Appendix O - MGS Maintenance Task

	TTL ID
	System
	IETM Task

	1
	Primary Armament Maintenance 
	Gun Pod Ejection Cam Replacement

	2
	Primary Armament Maintenance
	Breech Opening Cylinder Replacement

	3
	Primary Armament Maintenance 
	105MM Cannon and Recoil Mechanism Replacement 

	4
	Primary Armament Maintenance
	Breech Mechanism Replacement

	5
	Primary Armament Maintenance
	Recoil Mechanism Purging/Charging procedure

	6
	Fighting Compartment Maintenance
	Turret Removal/Installation 

	7
	Turret Electronics Maintenance
	Slip Ring Replacement

	8
	Turret Drive System Maintenance
	Elevation Equilibrator Cylinder Replacement 

	9
	Turret Drive System Maintenance
	Traverse Drive D.C. Motor Replacement

	10
	Turret Drive System Maintenance
	Traverse Drive Gearbox Assembly Replacement

	11
	Turret Drive System Maintenance
	Elevation Drive D.C. Motor Replacement

	12
	Turret Drive System Maintenance
	Elevation Equilibrator Cylinder Replacement

	13
	Target Acquisition/Fire Control Maintenance
	Collimator Rear Cell Replacement

	14
	Target Acquisition/Fire Control Maintenance
	Commander's Panoramic Viewer  Replacement

	15
	Turret Drive System Maintenance
	Digital Control Assemble Replacement

	16
	Turret Electronics Maintenance
	Turret Power Distribution Panel and Bracket  Replacement)

	17
	Target Acquisition/Fire Control Maintenance
	Compact Modular Sight Hughes Infrared Equipment Display Replacement

	18
	Target Acquisition/Fire Control Maintenance
	Compact Modular Sight   Drift Control Assembly Replacement

	19
	Target Acquisition/Fire Control Maintenance
	Compact Modular Sight: Sight  Body  and Modular Control Panel Replacement

	20
	Target Acquisition/Fire Control Maintenance
	Compact Modular Sight  SIRE and Interface Plate Assembly Replacement

	21
	Target Acquisition/Fire Control Maintenance
	Hull/Turret Position Sensor  Replacement

	22
	Turret Electronic Maintenance
	Turret System Electronic Unit Assembly, Bracket and Resilient  Mounts  Replacement

	23
	Target Acquisition/Fire Control Maintenance
	Compact Modular Sight Hughes Infrared Sensor  Replacement

	24
	Fighting Compartment Maintenance
	Gun Trunnion Resolver Replacement

	25
	Man Machine Interface Maintenance
	Central Control Panel (CCP) Replacement

	26
	Man Machine Interface Maintenance
	Commander’s Display Unit (CDU) Replacement

	27
	Man Machine Interface Maintenance
	 Manual Firing Mechanism Replacement


Appendix P - MGS IETM Selection Filter Options
The MOBILE GUN SYSTEM (MGS) IETM requires some additional information about the particular equipment being worked on.
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	 Vehicle is equipped with rear heat exchanger

 Vehicle is equipped with rear heat exchanger
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	Vehicle is equipped with CAT 3126 Power Pack
Vehicle is equipped with CAT C7 power pack
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	Vehicle is equipped with Commander’s panoramic viewer cooling fans
Vehicle is not equipped with Commander’s panoramic viewer cooling fans
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	Vehicle is equipped with push-button shifter

Vehicle is not equipped with push-button shifter
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	Vehicle is equipped with 35kW PECCH

Vehicle is equipped with 24kW PEECH
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	Vehicle is equipped with non-adjustable canister sensors

Vehicle is equipped with adjustable canister sensors
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	Vehicle is not equipped with main gun safety improvements

Vehicle is equipped with main gun safety improvements
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	Vehicle is equipped with improved turret

Vehicle is not equipped with improved turret
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	Vehicle is equipped with relocated Ethernet switch

Vehicle is not equipped with relocated Ethernet switch
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	Vehicle has coax last round switch plate removed

Vehicle does not have coax last round switch plate removed
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	Vehicle is equipped with VDET

Vehicle is not equipped with VDET

	[image: image24.wmf]    

[image: image25.wmf]    
	Vehicle is equipped with software 3.1

Vehicle is equipped with software 3.2
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	Vehicle is equipped with turret drive inactive switch

Vehicle is not equipped with turret drive inactive switch
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	Vehicle is equipped with Harness 1W208B-7 (without Coax Low Ammo Advisory)

Vehicle is equipped with Harness 1W208D-7 (with Coax Ammo Advisory)
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