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PERFORMANCE SPECIFICATION
FOR 
The U.S. ARMY Counter-Rockets, Artillery, and Mortar (C-RAM) Trainer 
Training Aid, Devices, simulators and Simulations (TADSS)   
For 
Land-Based Phalanx Weapon System (LPWS)
Operator/Maintainer Trainer (OMT)

1 [bookmark: _Toc411516989] SCOPE.
1.1 [bookmark: _Toc411516990]Training System Description.
This specification describes the requirements for the Counter – Rockets, Artillery, and Mortar (C-RAM) Training Aid, Devices, simulators and Simulations (TADSS) Land-Based Phalanx Weapon System (LPWS) Operator/ Maintainer Trainer, herein after referred to as LWPS OMT.  The LWPS OMT shall assist in the training of C-RAM system in live operations that are dangerous and/or infrequently trained in the real world (i.e.  Missile engagement, extreme weather conditions) and requiring several (i.e. 94M, 94T and 14S) Military Operational Specialist (MOS) interactions.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The LWPS OMT shall consist of two software applications.  The first application is for LPWS Operator and the second application is for LPWS Maintainer.

The LWPS OMT is to be hosted in a CyberSecurity (CS) certified computing device such as a desktop computer for classroom use and a ruggedized laptop for field use. The LPWS OMT training shall consist of MOS specific (e.g., 94M, 94T, 14S, 14G) individual/common operational and maintenance tasks based on the Land Based Phalanx Weapon System (LPWS) in a C-RAM virtual environment. 

The LPWS OMT shall operate in a standalone mode in the field (e.g., Battery, National Guard Armory, and Forward Base Station) or inside a classroom(s) at an Army installation.  In a standalone mode, each station simulator operates independent of each other, in the same/different exercise without connection to the Instructor Operator Station (IOS). In network mode, two or more station simulators operate in the same or different exercise in a closed loop, local Area network (LAN) managed by the IOS to perform training missions. 








1.2 [bookmark: _Toc411516991]Background.
The Army partnered with the Navy has developed the C-RAM Land Based Phalanx Weapon system (LPWS), a derivative of the US Navy Close In Weapon System (CIWS), as the C-RAM intercept capability.  The Army has determined that Indirect Fire (IDF) shall be an enduring threat.  The Army G-3 strategy to field the current C-RAM capability was established in the Directed Requirement (DR) and Bridging Strategy for C-RAM Force Design Update (FDU) 2011-01 memo, dated 21 December 2011.  The memo directed that the current fielded capability (C-RAM Intercept [LPWS]) become a Program of Record (POR) in support of the draft FY13 FDU that establishes Air and Missile Defense (AMD) Indirect Fire Protection Capability/Avenger Composite Battalions (IFPC/Avenger BN) with a target fielding of 1QFY14 for 5th Battalion, 5th Air Defense Artillery Regiment (5-5 ADA) and 1QFY15 for 2nd Battalion, 44th Air Defense Artillery Regiment (2-44 ADA).  The continued use of the LPWS creates a training requirement that must be addressed.   

Currently, C-RAM system training is performed by the Navy personnel or contractors and is an ad-hoc Program of Instruction (POI) that has not been fully developed.  With this system being converted into a Program of Record (POR) it is important that training be adapted and developed in accordance with the Army standards.  Thus, the U.S. Army Program Executive Office for Simulation, Training and Instrumentation (PEO STRI), Product Manager for Ground Combat Tactical Trainers (PM GCTT) is given a requirement to develop and to field LPWS training systems for Program Directorate Counter-Rocket, Missile, Artillery, Mortars (PD C-RAM). 
These training devices shall then be used by the Fires Center of Excellence (FCoE) schoolhouse at Fort Sill, OK and the Ordnance Munitions and Electronics Maintenance School (OMEMS) at the U.S. Army Combined Arms Support Command (CASCOM) in Fort Lee, VA for initial entry training and by the Air Defense Artillery (ADA) Batteries for sustainment training.  It is further anticipated that the need for LPWS OMT will last until 2030.
2 [bookmark: _Toc411516992]APPLICABLE DOCUMENTS.
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.
2.1 [bookmark: _Toc411516993]General. 
The documents listed in this section are specified in sections 3 of this specification. This section does not include documents cited in other sections of this specification or recommended for additional information or as examples. While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet all specified requirements of documents cited in sections 3 of this specification, whether or not they are listed.





2.2 [bookmark: _Toc411516994]Government Documents.
2.2.1 [bookmark: _Toc411516995]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-130N
	Identification Marking of U.S. Military Property 

	MIL-DTL-38807
	Technical Manuals - Illustrated Parts Breakdown

	MIL-STD-1472
	Design Criteria – Human Engineering

	
	


2.2.2 [bookmark: _Toc411516996]Other Government Documents, Drawings, and Publications.
	DoDI 8510.01
	Risk Management Framework (RMF) for DoD Information Technology (IT)

	TM-9-1005-460-10-1&2


TM-9-1005-460-23&P (Draft)	
	Technical Manual, Operator’s Manual For Gun, Air Defense Artillery Towed Land Based Phalanx Weapon System, dated 30 Sept 2013
Technical Manual, Maintenance Manual For Gun, Air Defense Artillery Towed Land Based Phalanx Weapon System, dated N/A

	Instructor and student Guide

LPWS Training Task Lists
(Terminal Learning Objectives)
	Land-Based Phalanx Weapon System, Contract Number: N00024-12-C-5405, dated 26 April 2013

Module Training Task List with specific Terminal Learning Objectives and Enabling Learning Objectives, Doctrine and Training Document




U.S. ARMY PROGRAM EXECUTIVE OFFICE SIMULATION, TRAINING AND INSTRUMENTATION (PEO STRI)
ATTN: SFAE-STRI-K, 12350 Research Parkway, Orlando, FL 32826-3276.  DoD Instructions are available on the internet at URL: http://www.dtic.mil/whs/directives/.)

2.3 [bookmark: _Toc411516997]Non- Government Documents.
None
2.4 [bookmark: _Toc411516998]Order of Precedence. 
In the event of a conflict between the text of this document and the references cited herein, the text of this document takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.
[bookmark: _Toc411516999]3.0                   REQUIREMENTS
[bookmark: _Toc411517000]3.1                  Classroom Configuration
3.1.1               Instructor Operator Station (IOS)
[bookmark: _Ref377648712][bookmark: _Ref384718778][bookmark: _Toc411517001]3.1.1.1            IOS Design
IOS functions and indicators shall be implemented by a Graphic User Interface (GUI). The GUI shall be intuitive and easy to use. The user computer interface GUI shall be in accordance with MIL-STD-1472. The GUI shall allow easy configuration to adjust to user’s preferences. The IOS GUI shall integrate information, indications, and controls into effective and efficient windows and screens with integrated GUI commands.  Information shall be refreshed and updated continuously in real time.  The IOS shall display multiple, resizable windows simultaneously (the number of windows and the clarity of information shall be dependent on the number and size of windows active at any one time.  The windows shall be able to be minimized (reduced to a single icon) or maximized (expanded to full screen). Upon startup, the LPWS OMT shall initialize to a state where all systems and subsystems are powered up and ready to operate within 15 minutes of initial power-on.  Shutdown of the training system shall be in a controlled and safe manner consistent with the design.  The training system storage capacity for training scenarios shall be no less than 500GB. 

[bookmark: _Toc411517002]3.1.1.2           IOS Layout.
The IOS shall consist of:
a. Computing device and DVD/CD drive.
b. Dual Display monitors
c. Electric power connection and indicators
d. Keyboard, Mouse or other input device
e. Uninterrupted Power Source (UPS)
f. Network (software and cablings) to up to 24 Student Stations (SSs) per classroom 
g. Chair and Work surface (e.g., Desk) to be provided by the installation.

3.1.1.3             IOS monitors
IOS monitors shall be flat screen monitors.  The monitors shall be wide screen display format and have a minimum diagonal measurement of 21 inches.  The minimum native resolution shall be 1080 x 1920.  
3.1.1.5             IOS Functionalities
The IOS shall present the pertinent management information to the instructor by a series of windows (screens) displayed in monitors. 

3.1.1.5.1          Administrative Function
The administrative function shall allow the senior instructors and maintainers perform software management to support CyberSecurity and training system software updates, perform system backup and restore, and import/export data. Administrative functions shall include:
a. System Backups and restore
b. Built in test and/or daily readiness test
c. Import/export data
d. Software updates to include Information Assurance Vulnerability Management (IAVM) function
e. Perform troubleshooting, maintenance and calibration.
f. Grant and  revoke access privilege 
g. Manage student records
i.    Record student record on a removable medium (DVD/CD)

[bookmark: _Toc411517003]3.1.1.5.2          Exercise Management Function
The task management function shall allow the instructor to select an exercise from the exercise library and assign to students. The exercise library shall list all exercises, sortable by name, description, date created, last used date, and identified as scripted or unscripted exercise. Each exercise must be run independently.  Each IOS shall control from one to twenty-four student stations. In the event the IOS is not available for connection, each student station shall be able to run in a ‘standalone’ mode that permits the selection of tasks and simulation of faults on the student station.  However, while operate in the ‘Standalone’ mode, the student records are not kept.

3.1.1.5.3          Exercise Management Function

The exercise management function shall allow the instructor to select an exercise, initialize it as an exercise, and start the simulation exercise.  During the exercise the instructor shall be able to control the following parameters:
a. Initialize the exercise
b. Stop
c. Pause 
d. Resume the exercise
e. Monitor performance
f. Asses Scoring
g. Record result

[bookmark: _Toc411517004]3.1.1.5.4          Record Management Function
The IOs shall maintain a database of training record. However, no Personally Identifiable Information (PII) shall be used by the instructors to populate the Soldier’s records.
The Soldier’s record shall contain:

      a.   Participant Identification (i.e.  User ID)
a. Training dates
b. Exercise assigned and completed
c. Time to complete the exercises
d. Scores
e. Instructor notes (if any)

[bookmark: _Toc411517005]3.1.2                Student Station (SS)
[bookmark: _Toc411517006]3.1.2.1             SS Design
SS functions and indicators shall be implemented by a Graphic User Interface (GUI). The GUI shall be intuitive and easy to use. The user computer interface GUI shall be in accordance with MIL-STD-1472. The GUI shall allow easy configuration to adjust to user’s preferences. The SS GUI shall integrate information, indications, and controls into effective and efficient windows and screens with integrated GUI commands.  Information shall be refreshed and updated continuously in real time.  The SS shall display multiple, resizable windows simultaneously (the number of windows and the clarity of information shall be dependent on the number and size of windows active at any one time.  The windows shall be able to be minimized (reduced to a single icon) or maximized (expanded to full screen). Upon startup, the CBTS shall initialize to a state where all systems and subsystems are powered up and ready to operate within 15 minutes of initial power-on.  Shutdown of the training system shall be in a controlled and safe manner consistent with the design.  The training system storage capacity for training scenarios shall be no less than 500GB.
[bookmark: _Toc411517007]3.1.2.2             Classroom SS Layout
The SS shall consist of:
a. Computing device and DVD/CD drive.
b. Dual Display monitors
c. Electric power connection and indicators
d. Keyboard, Mouse or other input device
e. Uninterrupted Power Source (UPS)
f. Network cablings to the IOS.
g. Chair and Work surface (e.g., Desk) to be provided by the installation.
3.1.2.3             SS Monitor (s)
SS monitors shall be flat screen monitor(s).  The monitor shall be wide screen display format and have a minimum diagonal measurement of 21 inches.  The minimum native resolution shall be 1080 x 1920.  
[bookmark: _Toc411517008]3.2                  Field SS Configuration
[bookmark: _Toc411517009]3.2.1               Field SS Design
Field SS functions and indicators shall be implemented by a Graphic User Interface (GUI). The GUI shall be intuitive and easy to use. The user computer interface GUI shall be in accordance with MIL-STD-1472. The GUI shall allow easy configuration to adjust to user’s preferences. The Field SS GUI shall integrate information, indications, and controls into effective and efficient windows and screens with integrated GUI commands.  Information shall be refreshed and updated continuously in real time.  The Field SS shall display multiple, resizable windows simultaneously (the number of windows and the clarity of information shall be dependent on the number and size of windows active at any one time.  The windows shall be able to be minimized (reduced to a single icon) or maximized (expanded to full screen). Upon startup, the CBTS shall initialize to a state where all systems and subsystems are powered up and ready to operate within 10 minutes of initial power-on.  Shutdown of the training system shall be in a controlled and safe manner consistent with the design.  The training system storage capacity for training scenarios shall be no less than 500GB.
[bookmark: _Toc411517010]3.2.2                Field SS Layout
The Field SS shall consist of:
a. Ruggedized Computing device with ports and DVD/CD drive.
b. Display monitor (built-in allowed) of at least 15.4 inches
c. Electric power connection and indicators
d. Keyboard, Mouse  or other input device
e. Carry case
3.2.3                Field SS Monitor (if not built in).  
Field SS monitors shall be flat screen monitors.  The monitor shall be wide screen display format and have a minimum diagonal measurement of 15.4 inches.  The minimum native resolution shall be 1080 x 1920.  
[bookmark: _Toc392158470][bookmark: _Toc411517011]3.3                   Startup 
3.3.1                Initial Power-Up

Upon applying power and running the initial power-up sequence, the LPWS OMT shall display the Army’s Acceptance of Use Banner.  After user’s acceptance, the LPWS OMT shall use unique User ID and Password to enter the main desktop working screen.  Two software applications to launch the virtual training of the Land Based Phalanx Weapon system (LWPS) shall be provided. The first application represents the tasks that are pertinent to the Operator (see Appendix A), and the second application covers the tasks that apply to the Maintainer (see Appendix B).  

3.4                   Modes of Interactivity

The LPWS OMT shall support three modes of interactivity; Instructional (Tutorial), Instructional (Student Exercise), and Free Play (Student Practice). A Selection menu shall be provided after the software application’s launch to allow the student to choose between Tutorial, Student Exercise (in the standalone configuration) or in the network configuration as selected by the Instructor, or Free-Play mode.  The characteristics of these modes are addressed in the relative paragraphs of this section.  
[bookmark: _Toc411517012]3.4.1                Tutorial (Instructional) Mode
Introduction of the system components and familiarization of the component/system functions shall be provided as the first module in the Tutorial mode.  The sequential modules shall show the general steps through the actions required to perform operator, maintenance or troubleshooting tasks to illustrate the use of tools in the virtual toolbox, menu selectors and indicators.  Text and/or Audio Instruction shall be provided with each animation sequence or step. The features of this mode are:
 a. Provides on-screen student text that gives step-by-step guidance of how to perform each action to accomplish the training task, e.g., if the procedure step action is to torque a nut to a specific value, the following shall occur:
     1. The screen main view shall have a scene of the LPWS vehicle in a virtual environment properly pre-conditioned by previous steps on the exercise up to the step requiring torque.
     2.  Student text, appearing below the scene, shall explain that in order to remove the nut as an example, the student must select the torque wrench from the Tools and adjust the torque setting by clicking and dragging the mouse cursor in vertical motion. While the torque wrench socket is on the nut, the student holds the mouse button down to observe the action of the wrench performing the torque action. 
     3. The direction text shall prompt the student to perform each of the events. The student’s interaction is limited to selecting the next action to be performed or re-playing (back button) the current action until it is fully understood before advancing.
           4.  The intent is to familiarize the student with the steps in the tasks.
     5. Cautions and Warnings shall be presented before each associated task and must be acknowledged by the student before continuing. Additionally, if a student performs an unsafe action as described by the Work Packages, a caution or warning shall be displayed.
     6. Intermediate student progress is maintained in case of inadvertent shutdown or power failure.
b. This mode shall be developed at Interactivity Levels 1, 2, or 3 per MIL-HDBK-29612-3A definition depending on the complexity of the task.  During Interactivity Level 1 interaction, the student has little or no control over the sequence and timed events of the exercise material.  This category may include simple developed graphics and/or clip art and video and audio clips.  During Interactivity Level 2 interaction, the student is given moderate control over the sequence. The student responds to instructional cues and makes decisions. The path of Interactivity Level 2 varies based on those decisions and immediate or delayed feedback is provided.  Interactivity Level 3 activities that involves highly realistic scenario and equipment simulations with very little student prompting shall be automated through the use of “button” to show all the actions required to perform the tasks to gain familiarity with the tasks.  However, the same Interactivity Level 3 activities shall not be automated in the Student Exercise Mode.
[bookmark: _Toc411517013]3.4.2                    Student Exercise (Instructional) Mode
In this mode, the student is expected to complete the steps for the tasks described in Appendix A and B. However, Instruction or prompts are not provided with each animation sequence or step.  The actions and their order are predefined, and the student must follow the sequence.  If the user attempts to perform a step out of order or with the wrong components, his actions shall not be allowed. The features of this mode are:
1. Guided Practice provides practice for procedural training. 
1. The intent is to move the student to proficiency in performing the task by means of practice and feedback.  
1. Immediate feedback follows incorrect responses.
1. Warnings and Cautions shall only appear if a student performs an unsafe action as described in the exercise.
1. Intermediate student progress is maintained in case of power failure.
1. Record will be kept on this mode ONLY.
1. Help files are accessible when the students require instruction/diagram/explanation to proceed with one or more steps or the entire exercise.
[bookmark: _Toc411517014]  3.4.3                Free play Mode
The final mode is free play, which allows the student to perform the steps without guidance within the restriction of the exercise/component.  The student is allowed to choose any exercise/component to do free play on.  However, steps must be performed in the order specified by the procedure, e.g., the wheel and tire cannot be removed until the lug nuts are removed, and the lug nuts cannot be removed until the vehicle is in a safe position and the correct tool is selected.  Full free play access to all the model/tools/etc. shall be allowed and no instructional feedback shall be provided with the following limitations:
1. Cautions and warnings shall continue to appear if a student performs an unsafe action as described in the exercise.
1. Exit freely at any point from the exercise and return to the exercise/component menu.
[bookmark: _Toc411517015]3.5                   LPWS OMT Models for Operator and Maintainer
The following models are required. 
[bookmark: _Toc411517016]3.5.1                Land Models 
Simulation shall start with a LPWS vehicle park in an open area just outside the skirt of a medium-size city and in a pre-determined position (the same x-y-z coordinates and with a horizontal field of view as a starting point).  The vehicle shall be ready to perform the tasks listed in the Appendix A and B.  Terrian (visual background) will be part of the model design. 
3.5.2                Vehicle (LPWS trailer) Models
Simulation of vehicles shall replicate the actual trailer without truck cab (tractor) that would be expected to be seen during the duration of the exercise.  No other vehicle models are required. 
3.5.3.              Image Visualization
Digital representations of the simulated environments imagery shall be a high-resolution, scaled model, that shall depict an open area. No terrain database is required for the LPWS OMT.
[bookmark: _Toc411517017]3.5.4              2 or 3-Dimensional Display Textures
The display textures of all models associated with LPWS vehicle shall be in 2 or 3-D realistic textures depending on the exercise. 
[bookmark: _Toc411517018]3.6.               Module Preconditions
With each task, there are Modules that reference the Technical Manual Work Package (WPs). The Module may callout other entries in the exercise that are WP preconditions; these steps shall also be able to be performed in the application.
[bookmark: _Toc411517019]3.6.1            Removal and Replacement of Parts - Tools
Removal and replacement of parts can be accomplished by selecting the object in most cases, but if a special tool is required in the Work Package, then that tool shall be modeled in the step exercise.
[bookmark: _Toc411517020]3.6.2           Removal, Replacement and Lubrication of Parts - Visual
Removing and replacing a component should visually indicate its effect on any associated components such as, bolts or cables via a 3-D animation.  A menu, subdivided by tool class, shall be provided for selecting general tools or specialized tools for the specific procedure.  This would also be where substances such as Loctite, grease, etc. would be selectable.  Tools on this menu shall be represented by a small picture of the tool as well as descriptive text for that tool.  A menu shall be used to select replacement parts for a procedure.   When new parts are selected, they shall be placed on the workbench, where they can be dragged to the vehicle assembly.
[bookmark: _Toc411517021]3.6.3          Current Active Task
The application shall provide a mechanism for choosing which task is active. 
[bookmark: _Toc411517022]3.6.4          Visual Indications
If the proper procedure is followed, the malfunction or action should be cleared, and all visual indications should reflect the correction of the problem.
[bookmark: _Toc411517023]3.7                Other Operational Features
[bookmark: _Toc411517024]3.7.1             Mouse Over
The applications shall provide descriptions of the components when the mouse hovers over them.  Clickable objects shall allow the user to interact with them.   These shall present a name and description of that item when the mouse is rolled over them.
[bookmark: _Toc411517025]3.7.2                Caution, Warning and Safety Notes

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In all three modes, a caution or warning shall be displayed if a student performs an unsafe action as described by the Technical Manual Work Packages. To support the training of safe procedures, the virtual trainer shall display the applicable caution or warning for any unsafe actions it detects.  The source for determining what constitutes unsafe actions shall be the cautions and warnings paragraphs from the Technical Manual for the tasks listed in the Appendixes A and B. 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.

[bookmark: _Toc411517026]3.7.3                Navigational Cues
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.  The student shall follow the navigational cues as appropriate IAW the task instruction. 

3.8.                 CyberSecurity 


3.8.1               Operating System

The training system shall consist of the hardware and software hosted in computer device in a classroom and a ruggedized computing device in the field equip with an Army CS approved operating system.

3.8.2               CyberSecurity (CS) Certification
[bookmark: _Toc376865064][bookmark: _Toc375047542][bookmark: _Toc375047684][bookmark: _Toc375047819][bookmark: _Toc376865065][bookmark: _Toc382062071]
The LPWS OMT shall be CS certified in accordance with DoDI 8510.01 
Risk Management Framework (RMF) for DoD Information Technology (IT).
[bookmark: _Ref384718802][bookmark: _Toc411517027]3.9                  Computer Hardware and Software.
Computer hardware, software, and peripherals shall be COTS items selected to meet the performance requirements of this specification. The training system design shall be designed for supportability with capability for future software modifications and upgrades.  Algorithms, iteration rates, and data structures shall provide mathematically consistent and stable solutions.  Iteration rates for time-critical aspects of real-time dynamics shall be calculated at not less than 60 Hz.  Displays and indicators shall be free of discernible stepping, oscillating, jittering, visual anomalies, and other erratic behavior.  Computer shall be selected with capability to run the training system software without lags, lockups, and system crashes.
[bookmark: _Toc411517028]3.9.1                Peripherals  
a. It shall have at least 50 percent spare hard disk storage to allow for future expansion.
b. Backup of data shall be accomplished within 60 minutes. 
c. Recovery of data shall be accomplished within 60 minutes.
d. Removable storage media shall be DVD +/- RW.
[bookmark: _3.9.2__][bookmark: _Toc411517029]3.9.2              Programming Language
[bookmark: _Hlt448805643][bookmark: _Hlt481392200]All source code that is compiled and used in generating executable code shall be written in a high-level language.











4.0                   Acronyms 

3-D                             3- Dimensional 
ADA                            Air Defense Artillery
AMD                           Air and Missile Defense 
BIT                              Build in Test
BN	             Battalion
CASCOM                    Combined Arms Support Command
CIWS                           Close In Weapon System
COE                             Contemporary Operating Environment
C-RAM                        Counter-Rocket, Artillery, Mortar
CS                                Cyber Security
DORT                          Daily Operational Readiness Test
DVD/CD +/-RW          Digital Versatile Disc/Compact Disc +/-Read Write
DR                                Directed Requirement
FCoE                            Fires Center of Excellence
FDU                              Force Design Update
FOB                              Forward Operating Base
FY                                 Fiscal Year
GUI                               Graphic User Interface
IDF                               Indirect Fire
IFPC                             Indirect Fire Protection Capability 
IOS                               Instructor Operator Station
IT                                 Information Technology
LPWS                           Land based Phalanx Weapon System
LOTS	              Land based Phalanx Weapon Operator Training System
LPMTS	              Land based Phalanx Weapon Maintenance Training System
MOS                             Military Operational Specialist
OIF/OEF                       Operation Iraqi Freedom/Operation Enduring Freedom
OMEMS                        Ordnance Munitions and Electronics Maintenance School
PEO STRI                     Program Executive Office for Simulation, Training and Instrumentation
PMCS                            Preventive Maintenance Checks and Service
PM   GCTT                   Product Manager for Ground Combat tactical Trainer
PoR                                Program of Record
POI                                Program of Instruction
RAM                             Random Access Memory
RMF                              Risk Management Framework
SS                                  Student Station
TADSS                         Training Aid, Devices, Simulators and Simulations
TB                                 TeraBytes
TOC                              Tactical Operations Centers
TM                                Technical Manual
TMDE                           Test, Measurement and Diagnostic Equipment
UPS                               Uninterrupted Power Source
WP                                Work packages
Appendix A Operator Tasks

1. Periodic Maintenance Checks and Services (PMCS):

0. Daily
0. Weekly
0. Monthly
0. Quarterly
0. Semi-Annual
0. Annual
0. As-Required
0. Unscheduled

1. LPWS Emplacement Drill (Supplemental material and appropriate Technical Manual)

1. Position the Mount
1. Trailer Positioning/Tractor Uncouple
1. Remove Shipping Cover and Restraints
1. Install Outriggers
1. Level Trailer
1. Establish Trailer Electrical Earth Ground
1. Preventive Maintenance Checks and Services, power up the generator
1. Filling the Chiller
1. Perform Chiller Power up and Initial Checks
1. Perform Environmental Control Group (ECG) Power Up and Initial Operational Checks
1. Check Pneumatic Compressor Oil Level
1. Apply Power to UNIT 13 Local Control Station (LCS)
1. Mode Sequence from BATTERY OFF to STANDBY
1. Install the Ballast
1. Install the Forward Looking Infrared Radar (FLIR)
1. Mode Sequence from BATTERY OFF to AIR READY
1. Mode Sequence to STANDBY and Safe the Mount
1. Install Gun Barrels and Support Hardware
1. Load Dummy Ammunition
1. Mode Sequence from STANDBY to AIR READY – MAINTENANCE
1. Perform System Operability Tests (SOT 1, SOT 2, SOT 3, SOT 5, SOT 6 and SOT 7)
1. Perform Transmitter Test (SOT 8)
1. Mode Sequence from AIR READY - MAINTENANCE to STANDBY
1. Perform North Finder Procedures
1. Verify new data was entered correctly Phalanx Installation Parameters (PIP)
1. External Network Computer (ENC), Verify IP address obtained from the FAAD Operator
1. Power Up Tactical Operations Center Inter-Communications System (TOCNET) and Integrated Interface Node (I2N) Assemble 

1. Mode Sequence the LPWS to AIR READY MAINTENANCE
1. Perform Stab Resolver Zero Calibration (PSOT 28) IAW TM WP 102
1. Obtain Firing Cut Out (FCO) Zone Reference Points-Assist
1. Design Firing Cut Out (FCO) Zone-Assist
1. Set the Firing Cut Out (FCO) Zone Switches, under Maintainer Direction
1. Perform Pre-Fire Checks
1. Upload MK 940 Ammunition
1. Perform Preaction Aim Calibration (PAC) Fire
1. Perform Projectile Ballistic Coefficient Calculation Periodic System Operability Test (PSOT) 499

1. LPWS Ammunition Upload / Download Crew Drill

2. Assess the Current Mount State of Readiness
2. Mode Sequence to STANDBY
2. Set Mount Safeties
2. LOAD MK 940 / Dummy Ammunition into an Empty System
2. Prepare the Mount for Continuing Operations
2. Arm the Mount

1. Set Readiness Condition (REDCON 1)

3. Assess the Current Mount State of Readiness
3. Mode Sequence to STANDBY
3. Install Mount Safeties (If removing the clearing sector holdback tool)
3. Remove the Clearing Sector Holdback Tool
3. Arm the Mount
3. Mode Sequence to AIR READY
3. Turn FLIR On
3. Close the Firing Circuit Integrity Key switch
3. Mode Sequence from AIR READY to AAW AUTO
3. Arm the System
3. Remove HOLD FIRE
 








1. March Order

4. Assess the Current Mount State of Readiness
4. Mode Sequence to STANDBY
4. Install Mount Safeties
4. Install the Clearing Sector Holdback Tool
4. Remove the Gun Covers
4. Download Ammunition from the System
4. Remove Gun Barrels and Supporting Hardware
4. Mode Sequence from AIR READY to AIR READY MAINTENANCE
4. Position the Mount to Remove the FLIR and Ballast
4. Remove the FLIR
4. Remove the Ballast
4. Power Down the Control Module
4. Power Down the LPWS
4. Power Down the Generator
4. Drain the Chiller
4. Install Restraints and Covers-Assist
4. Disconnect the Trailer Earth Ground
4. Remove the Outriggers
4. Couple the Tractor and Trailer
4. Inflate Air Rise Suspension























Appendix B Maintainer Tasks


1. Periodic Maintenance Checks and Services (PMCS):

0. Daily
0. Weekly
0. Monthly
0. Quarterly
0. Semi-Annual
0. Annual
0. As-Required
0. Unscheduled

1. LPWS Emplacement Drill (Supplemental material and appropriate Technical Manual)

1. Position the Mount
1. Trailer Positioning/Tractor Uncouple
1. Remove Shipping Cover and Restraints
1. Install Outriggers
1. Level Trailer
1. Establish Trailer Electrical Earth Ground
1. Preventive Maintenance Checks and Services, power up the generator
1. Filling the Chiller
1. Perform Chiller Power up and Initial Checks
1. Perform Environmental Control Group (ECG) Power Up and Initial Operational Checks
1. Check Pneumatic Compressor Oil Level
1. Apply Power to UNIT 13 Local Control Station (LCS)
1. Mode Sequence from BATTERY OFF to STANDBY
1. Install the Ballast
1. Install the Forward Looking Infrared Radar (FLIR)
1. Mode Sequence from BATTERY OFF to AIR READY
1. Mode Sequence to STANDBY and Safe the Mount
1. Install Gun Barrels and Support Hardware
1. Load Dummy Ammunition
1. Mode Sequence from STANDBY to AIR READY – MAINTENANCE
1. Perform System Operability Tests (SOT 1, SOT 2, SOT 3, SOT 5, SOT 6 and SOT 7)
1. Perform Transmitter Test (SOT 8)
1. Mode Sequence from AIR READY - MAINTENANCE to STANDBY
1. Perform North Finder Procedures
1. Verify new data was entered correctly Phalanx Installation Parameters (PIP)
1. External Network Computer (ENC), Verify IP address obtained from the FAAD Operator
1. Power Up Tactical Operations Center Inter-Communications System (TOCNET) and Integrated Interface Node (I2N) Assembly
1. Mode Sequence the LPWS to AIR READY MAINTENANCE
1. Perform Stab Resolver Zero Calibration (PSOT 28) IAW TM WP 102
1. Obtain Firing Cut Out (FCO) Zone Reference Points- Maintainer Only
1. Design Firing Cut Out (FCO) Zone-Maintainer Only
1. Set the Firing Cut Out (FCO) Zone Switches, under Maintainer Direction
1. Perform Pre-Fire Checks
1. Upload MK 940 Ammunition
1. Perform Preaction Aim Calibration (PAC) Fire
1. Perform Projectile Ballistic Coefficient Calculation Periodic System Operability Test (PSOT) 499

1. LPWS Ammunition Upload / Download Crew Drill

2. Assess the Current Mount State of Readiness
2. Mode Sequence to STANDBY
2. Set Mount Safeties
2. LOAD MK 940 / Dummy Ammunition into an Empty System
2. Prepare the Mount for Continuing Operations
2. Arm the Mount

1. Set REDCON 1

3. Assess the Current Mount State of Readiness
3. Mode Sequence to STANDBY
3. Install Mount Safeties (If removing the clearing sector holdback tool)
3. Remove the Clearing Sector Holdback Tool
3. Arm the Mount
3. Mode Sequence to AIR READY
3. Turn FLIR On
3. Close the Firing Circuit Integrity Key switch
3. Mode Sequence from AIR READY to AAW AUTO
3. Arm the System
3. Remove HOLD FIRE









 
1. March Order

4. Assess the Current Mount State of Readiness
4. Mode Sequence to STANDBY
4. Install Mount Safeties
4. Install the Clearing Sector Holdback Tool
4. Remove the Gun Covers
4. Download Ammunition from the System
4. Remove Gun Barrels and Supporting Hardware
4. Mode Sequence from AIR READY to AIR READY MAINTENANCE
4. Position the Mount to Remove the FLIR and Ballast
4. Remove the FLIR
4. Remove the Ballast
4. Power Down the Control Module
4. Power Down the LPWS
4. Power Down the Generator
4. Drain the Chiller
4. Install Restraints and Covers
4. Disconnect the Trailer Earth Ground
4. Remove the Outriggers
4. Couple the Tractor and Trailer
4. Inflate Air Rise Suspension























Appendix C Example of the Maintenance Course Layout

Module 100 - Course Introduction
1 LPWS Intercept Maintainer Course Introduction
2 Land-based Phalanx Weapon System Overview

Module 200 - Equipment Overview
1 Trailer Functional Model and Description
2 Power Distribution Functional Model and Description
3 Electronics Enclosure Functional Model and Description
4 Environmental Systems Functional Models and Description
5 Display Functional Models and Description
6 Weapon Group Functional Model and Description

Module 300 - System Operations
1 Tactical Power Up Procedures 
2 Commercial Power Up Procedures
4 Daily System Operability Tests
5 Periodic System Operability Tests
6 Fault Isolation Tests

Module 400 - March Order
1 March Order
2 March Order Procedures for the Portable Remote Control Station

Module 500 - Emplacement
1 Power Up and Initial Operational Checks 
3 Portable Remote Control Station Installation
4 Stab Resolver Zero Calibration
5 Fire Cut Out Procedures
6 Pre-fire Checks
7 Live Ammunition Upload
8 Pre-action Aim Calibration
9 Projectile Ballistic Coefficient Calculation

Module 600 - Preventive Maintenance Checks and Services
1 Lock Out/Tag Out
2 Preventive Maintenance Checks and Services
3 Weekly Preventive Maintenance Checks/Services
4 Monthly Preventive Maintenance Checks and Services 
5 Monthly Preventive Maintenance Checks/Services
6 Quarterly Preventive Maintenance Checks/Services 
7 Semi-Annual Preventive Maintenance Checks/Services 
8 Annual Preventive Maintenance Checks and Services 
9 As Required Preventive Maintenance Checks and Services 

Module 700 - Unscheduled Maintenance
1 Power Supply Control Group (PSCG) Unscheduled Maintenance 
2 Environmental Control Group (ECG) Unscheduled Maintenance
3 Control and Display Subsystem Unscheduled Maintenance 
4 Weapon Control Group (WCG) Unscheduled Maintenance
5 Radar Servo Interface (RSI) Subsystem Unscheduled Maintenance
6 Mount Servo Subsystem Unscheduled Maintenance 
7 Gun Subsystem Unscheduled Maintenance 
8 Built-in Test Equipment (BITE) Subsystem Unscheduled Maintenance
9 Transmitter Subsystem Unscheduled Maintenance
10 Radar Subsystem Unscheduled Maintenance
11 Electro Optical Subsystem (EOSS) Unscheduled Maintenance

Module 800 - Prepare for Shipment
Prepare LPWS for Shipment 

Module 900- Return from Shipment 
Return from Shipment 
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