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TRAINING REQUIREMENTS DOCUMENT

EXECUTIVE SUMMARY

Land Attack Warfare (LAW) is a critical element in the Navy’s Forward from the Sea strategy and is a key warfare area for the surface navy in the 21st century.  New combat systems are being designed and existing systems are being modified to support the evolving LAW mission.

As the  LAW mission area has evolved, it has become increasingly clear that we can no longer afford to generate requirements or design systems without considering the full impact that these decisions will have in the joint battlefield or on the ability of battle groups and amphibious ready groups to operate and train at sea or ashore.  Today, responsibility for LAW systems design and acquisition is spread across four Program Executive Offices (PEOs) and multiple program offices in the Naval Sea Systems Command, the Naval Air Systems Command and Space and Naval Warfare Systems Command.  A LAW Capstone Organization has been formed and a Memorandum of Agreement (MoA) signed for the coordinated development and integration of Surface Combatant (SC) LAW programs.  The signatories to this agreement understand that while each land attack program is managed in response to individual requirements and funding, unless coordinated, there is potential to produce systems which will not meet the tests of joint and fleet interoperability, compatibility and supportability.  Developed in isolation, any or all of these LAW systems will likely result in inefficient use of scarce resources and incur higher life cycle costs.  

There is also general agreement that we cannot continue to design and field individual systems without considering the impact they will have on our ability to train for and execute the full spectrum of land attack operations, from the individual Sailor’s ability to operate specific pieces of equipment to the conduct of joint operations.  In short, we must fundamentally change our cultural perspective on Manpower, Personnel, and Training (MPT) through consistent application of Human Systems Integration (HSI), Optimal Manning and Mission Area Training.  Our ability to effectively and successfully employ LAW systems will directly reflect our commitment to these principles and processes.

With this in mind, the Capstone Manpower and Training Working Integrated Product Team (M&T WIPT) was charged with the development of a single coherent plan for Surface Combatant LAW training.  In response, this document establishes a comprehensive mission area training requirements framework for all land attack systems with the following objectives:

· To serve as a resource to Program Managers (PMs) for integrating individual program manpower and training requirements across the LAW mission area and to provide guidance for commonality in mission area training across all systems;

· To institutionalize HSI, including Human Centered Design (HCD) and Optimal Manning principles, in systems design and acquisition throughout the LAW mission area; and,

· To serve as a source document for addressing fleet and joint-service issues and assessing future requirements, such as single-site training, simulated and live-fire training, and live fire range requirements.

Land Attack (LA) mission area training embraces the spectrum of individual, unit level combat team, multi-ship and fleet staff training required to qualify land attack surface combatant ships and fleet staffs to execute LAW missions in an independent, battle group or joint environment.  Training requirements progress through a sequence that begins with individual skill training and qualification, includes combat team (unit) proficiency training and qualification, and ends with battle group and joint operations training.

By involving the fleet throughout the system definition, design and acquisition process, we can ensure we are defining a system that will meet their needs, be understood and usable, and be accepted.  Their knowledge of operational requirements and warfighting conditions is a critical input to this new way of doing business.  The warfighters now have the ability to have a direct and positive impact on the development of the systems they will employ in the future battlespace.

Perhaps the most important change required to the LAW system design and acquisition process, and one that has been historically ignored, is an emphasis on the Sailor as essential to the design process.  HSI provides the processes, tools and data required to integrate human performance into a system; and, a framework wherein mission, function and task allocation can be analytically applied to hardware, software or people in terms of life-cycle cost and performance tradeoffs.

The need to optimize manning has become increasingly important as the cost to recruit, train, and retain the high quality personnel required to maintain and operate our sophisticated warships has steadily increased.  In today’s operational and funding environment, failure or inability to optimize crew sizes will have a more significant impact on limited resources, which could potentially limit the size and capability of the fleet the nation can afford.  In addition to reduced costs, the benefits of optimizing manpower requirements include: improved capability and total system performance, improved quality of life, and potentially fewer Sailors in harm’s way.

The information presented herein is intended to complement individual system requirements documentation by ensuring that individual land attack programs look beyond their respective lifelines when assessing HSI, particularly Manpower, Personnel and Training.   This document will provide both the fleet and the PMs the venue to identify, discuss and determine fleet and joint-level training issues and requirements, which, in the past, have been disconnected from or addressed too late to meaningfully influence systems development.

This requirements document is directive in nature and applies to all PEOs and PMs with acquisition responsibility for those programs within the Surface Combatant LAW mission area.  It addresses United States Navy (USN) and joint-service LAW training requirements, as well as interoperability issues. Periodic reviews of LAW programs will be conducted to ensure compliance with this document, adjudicate differences, and foster the implementation of HCD and Optimal Manning in LAW systems design.  

The goal remains to provide the fleet with the most capable LAW systems possible, while optimizing manpower and training requirements and reducing the total cost of ownership.  
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CHAPTER ONE

INTRODUCTION


1.1
PURPOSE

The purpose of this document is to present a single, coherent, top-level plan for SC LAW training, and to establish comprehensive mission area training requirements for all LA systems.  The goal is successful delivery of timely and effective LAW manpower, training and overall mission effectiveness.  To this end, this document has three objectives:

· To serve as a resource for PMs for integrating individual program manpower and training requirements across the LAW mission area and to provide guidance for commonality in mission area training across all systems;

· To institutionalize HSI in systems design and acquisition throughout the LAW mission area; and,

· To serve as a source document for addressing fleet and joint-service issues and assessing future requirements, such as single-site training, simulated vs. live-fire training, and live fire range requirements

This requirements document does not replace the need for the program documentation required to establish individual system or equipment operator and maintenance MPT and Integrated Logistics Support (ILS) requirements.  Rather, the information presented herein is intended to complement that documentation, such as Navy Training Systems Plans (NTSPs), by ensuring that individual LA programs look beyond their respective lifelines when considering MPT implications.  Updated annually, this document will provide both the fleet and the program management community a venue to identify, discuss and determine fleet and joint-level training issues and requirements, which, in the past, have been disconnected from, or addressed too late, to meaningfully influence systems development.

1.2
SCOPE

This requirements document is directive in nature and applies to all PEOs and PMs with acquisition responsibility for those programs within the SC LAW mission area, as identified in Chapter Two.  It will address USN and joint-service LAW training requirements, as well as interoperability issues.  This publication will serve as the vehicle for addressing near-term, mid-term and long-term requirements as defined in Chapter Three, paragraph 3.2.6.

1.3
BACKGROUND

The U.S. military must enter the 21st century with forces equipped to respond to a new world order.  The proliferation of weapons of mass destruction, terrorism, political unrest and economic instabilities throughout the world have created an operating environment for our military which is profoundly different than that of just a few years ago.

World events shape how the Navy will be structured and employed in the future.  Force structure reviews over the past decade have pointed toward a smaller, but more lethal, surface force.  The shift in the global strategic environment since the end of the cold war has resulted in a shift in focus from operations on the sea to power projection and employment of forces from the sea.  During the last decade, the Department of Defense (DoD) and each of the military services have set forth the future military strategies and visions of our nation.  These are explained in the DoD Joint Vision (JV) 2010 and 2020, the Navy’s From the Sea … Forward from the Sea and the Marine Corps’ Operational Maneuver from the Sea (OMFTS).  Supporting concepts include the Navy’s Network Centric Warfare (NCW), the Marine Corps’ Ship to Objective Maneuver (STOM), the Air Force’s Precision Strike and Space Warfare, and the Army’s Digitalization of the Battlefield.  
This increased emphasis on power projection in the littoral recognizes naval forces’ critical contributions to the nation’s ability to influence events ashore.  Theater air dominance and LAW will make surface combatant forces even more integral to the war planning of individual Commanders-in-Chief (CINCs); as a result, naval forces will increasingly be called upon to project power ashore.  In response to these requirements, the Navy is significantly improving the ability of surface combatants to conduct land attack warfare across a broad spectrum of conflict in support of naval, joint and combined operations.  

The N76 Land Attack Warfare Guidance Document of 11 September 2000 in Appendix B defines LAW as the integrated employment of available sensors, weapons and forces (including joint and coalition) for projecting combat power into the ground portion of the battlespace to protect vital national interests and achieve national and military objectives.  Employed forces can include sea, air and ground-based assets.  For the surface combatant, LAW encompasses the missions of Naval Surface Strike (NSS) and Naval Surface Fire Support (NSFS).  NSS is the destruction or neutralization of enemy targets,  in support of the commander’s objectives, through the use of conventional weapons provided by Surface Combatants.  This includes strategic, operational and tactical level targets from which the enemy is capable of conducting operations against U.S. or Allied forces.  NSFS encompasses fires provided by Navy surface gun, missile and electronic warfare systems in support of the unit or units tasked with achieving the commander’s objectives.

Rapidly changing threats, new and evolving mission areas, and advancing technology applications will continue to raise the premium value of every ship and each Sailor.  Critical to our future war fighting success will be our ability to bring our complex ships to life with the most efficient and effective mix of people, skills and technology.  

As the new LAW mission area evolves, it is critical to address mission-area MPT requirements from the very onset of program initiation.  We can no longer afford to levy requirements or design systems without considering the full impact that these decisions will have in the joint battlefield, or on the ability of battle groups and amphibious ready groups to operate and train at sea or ashore.  In the past, program priorities, funding decisions or budget adjustments have often resulted in reductions in manpower, training and logistics support planning.  As a result, systems arrive in the fleet with manpower and training requirements that are unidentified, unsupported, or both.  We no longer can compensate for equipment or system problems with more people, or patchwork, sub-optimized solutions.  The trained Sailors that will operate and maintain the new ship or system over the course of its useful life are, far and away, the most expensive component of Life Cycle Cost (LCC), which is predetermined by the decisions made very early in acquisition development, as depicted in Figure 1-1 below:
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Figure 1-1.  Early Decisions and Life Cycle Cost

The 21st century presents significant challenges to the Navy, both in terms of potential system complexity and cost.  Lessons we have learned from past large-scale system design efforts indicate that ignoring the human component in the design process yields systems that are expensive to build and maintain and do not realize their potential effectiveness. Clearly, we must now fully institutionalize HSI into our acquisition design and decision processes.  We simply cannot afford to do otherwise.

By involving the warfighting community throughout the system definition, design and acquisition process, we can ensure that we are defining a system that will meet their needs, be understood and usable, and be accepted.  Their knowledge of both the needs and pitfalls associated with warfighting conditions is critical to this new way of doing business.  The warfighters should have the ability to have a personal and positive impact on the development of the systems they will employ in the future battlespace.

Nowhere is the need for an integrated, mission area-wide approach to MPT planning more evident than in the new and evolving mission area of LAW.  Responsibility for LAW systems and weapons development is spread across four PEOs and multiple program offices in the Naval Sea Systems Command,  Naval Air Systems Command and Space and Naval Warfare Systems Command (SPAWAR).  In addition, related command and control and information technology architectures are being developed by SPAWAR, as well as within the DoD and the Army and Air Force.  Developed in isolation, using “traditional” acquisition methods without direct and frequent fleet input, any or all of these LAW systems will not meet the tests of joint and fleet interoperability, compatibility and supportability.  Stovepipe requirements yield stovepipe programs, which in turn result in inefficient use of costly and scarce MPT resources.

1.4
APPROACH

A Land Attack Warfare Capstone Organization was formed and a Memorandum of Agreement (MoA) (Revision 1) signed on  6 April 2001 for the coordination of surface combatant LAW programs.  The signatories to this agreement (a copy of which is provided at Appendix A) understand that while each land attack program is managed in response to individual requirements and funding, they have many elements in common, such as Command, Control, Communications, Computers and Intelligence (C4I) support plans, concepts of operations, doctrine, software, hardware, logistic support plans, and MPT requirements.  Unless coordinated, there is potential to produce systems with compatibility and interoperability problems, sub-optimized manpower and training requirements, inefficiently used scarce resources, and higher life cycle costs.  The members agreed that the development and introduction of surface combatant land attack warfare capability should be coordinated among the organizations represented in order to synchronize requirements and programs, eliminate unnecessary duplication, and make most effective use of existing and future resources.

The LAW Capstone Organization, shown in Figure 1-2, consists of a flag-level Executive Steering Committee (ESC) chaired by N76; a CIPT, assisted by a support team and a senior technical advisor; and three WIPTs.  The Systems WIPT is tasked to cultivate a broad “system of systems” view and to develop an overarching systems requirements document for SC land attack. LA Systems of record are described in the Surface Combatant Land Attack System (LAS) Requirements Document:  Increment 1-2003(0) of March 28, 2001.  The TRD provides the HSI analysis requirements for all LAW systems in the SRD.

The Concept of Operations (CONOPS)/Doctrine WIPT is tasked with the development of an overarching concept of operations for surface SC LAW and, in concert with the Navy Warfare Development Command (NWDC) and the Marine Corps Combat Development Command (MCCDC), support the development of associated doctrine, an undertaking that is running in parallel with the development of this document.  The four major roles of a LAW SC have been defined and are described in paragraph 5.4.2.2.  Further definition of the SC LAW concept of operations will be promulgated by the CONOPS/Doctrine WIPT and reflected in subsequent editions of this document.Additional operational concepts and related information are contained in the draft Concept of Operations for Surface Combatant Land Attack Warfare 2005-2015 of July 2001.
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The M&T WIPT which developed this document is chaired by N769 and is composed of representatives from each of the commands/organizations identified in ChapterEight.  Meetings are held quarterly, or more frequently, as required.

This Training Requirements Document incorporates the results of studies and analyses undertaken in support of LAW mission area manpower and training objectives. LAW M&T WIPT priority study areas are as follows:

· Functional analysis of LAW mission area requirements

· Cost effectiveness of single-site LAW training

· Live fire range requirements

· Simulated vs. live fire training

· USN/joint training requirements

In addition, the M&T WIPT has been chartered to perform the following tasks, which will have bearing on both the form and content of this document in the future: 

· Institutionalize HSI and Total Ownership Costs (TOC) throughout LAW mission area design and development activity.

· Ensure MPT requirements generated by individual systems and new functions are cross-checked with other LAW programs.

· Assess future manning initiatives and the impact of proposed MPT policy changes.

In light of the dynamic nature of the LAW environment, it is clear that this document is, and will continue to be, very much a work in progress, evolving in sophistication and utility as tasks are accomplished and adapting along the way to meet the needs of those it is intended to serve.

1.5
ORGANIZATION OF CONTENTS

This document consists of  eight chapters and, currently, six appendices.  The chapter that follows provides an overview of the platforms, systems and munitions that comprise the LAW mission area.  Chapter Three provides the policies that guide this initiative.  Chapter Four discusses the requirement for and key principles of HSI.  Specific mission area training requirements for the operator, combat team, battle group and joint operation level are provided at Chapter  Five, while Chapter  Six offers manpower and personnel considerations and implications.  Chapter  Seven recaps useful HSI/MPTmethodologies.  Organizational roles and responsibilities are provided in the final chapter.  A copy of the MoA forming the LAW Capstone organization is provided at Appendix A.  The Director, Surface Warfare Combatant Land Attack Warfare Guidance Document is located in Appendix B.  Abbreviated descriptions of LAW-related programs are found at Appendix C.  Appendix D provides the Surface Combatant Land Attack Warfare Programs HSI Review Process and Checklist.  The acronym list, glossary of terms and bibliography are at Appendices E, F and G, respectively.  Appendix H will contain the results of the fleet survey regarding live fire range requirements.  Subsequent appendices will provide the findings of other fleet, warfare sponsor or program office initiatives that have direct bearing on the LAW mission-area MPT issues (e.g., the recently commissioned feasibility study of single-site LAW training and the top-down functional analysis of the LAW mission area).

CHAPTER TWO

LAW PLATFORMS, SYSTEMS AND MUNITIONS
2.1
INTRODUCTION

LAW acquisition programs of record and their associated training systems are briefly described in this chapter.  The intent here is not to oversimplify, but to provide an overview for ease of reference.   There is no substitute for the ever-evolving source documentation, ready reference to which may be found in the bibliography at Appendix F/G.  There are a significant number of additional acquisition initiatives, which, while not Navy programs of record, interface with the LAW mission area.  These program descriptions are found in Appendix C, so as not to distract from the primary purpose.

2.2
PLATFORMS

LAW systems addressed in this chapter will be installed or deployed on DDG 81 (USS WINSTON S. CHURCHILL) and follow-on ships of that class; ships so designated for the cruiser conversion program; and, DD(X) ships .  A matrix relating systems to platforms, along with the planned Initial Operational Capability (IOC) dates is provided at Figure 2-1, which reflects the systems being tracked by the Capstone Systems WIPT.

2.3
LA SYSTEMS

This section describes the Command and Control (C2), mission planning and weapon control systems that are developed specifically to focus on LA capabilities (i.e., Naval Fires Control System [NFCS]) or key C2 support systems that perform the processing of critical LA information. The integration of these systems will provide the responsible LAW commander with the ability to plan, allocate, control, coordinate, synchronize and de-conflict sea-based fires with all available joint systems.  

Additionally, these systems, as with all joint LA C2 assets, must be interoperable with the Global Command and Control System-Maritime (GCCS-M), compliant with the Joint Technical Architecture and Defense Information Infrastructure Common Operational Environment (DII COE), and be capable of rapid joint service integration.

The Navy vision is to evolve a number of related LA systems into a fully integrated C2, sensor management, collaborative planning, coordination and execution system.  This integration will enable surface combatants to conduct LA missions in the littoral environment, employing new long-range guns and precision guided munitions in support of joint and naval land battle objectives.

When implemented, the LA system components will consist of: 

· MK 34 MODs 1/2/4 Gun Weapon System (GWS), including:
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-  5 Inch 62 Caliber EX 45 MOD 4 Light Weight Gun Mount 


-  MK 160 MODs 8/9/11 Gun Computer System (GCS)


-  MK 46 MODs -1/X/XX Optical Sight System (OSS)

· NFCS

· GCCS-M

· Computer Aided Dead Reckoning Tracer (CADRT)

· Advanced Tomahawk Weapons Control System (ATWCS)

· Tactical Tomahawk (TACTOM) Weapons Control System (TTWCS)

· Vertical Takeoff and Landing Tactical Unmanned Aerial Vehicle (VTUAV)

· UAV Tactical Control System (TCS)

·  Improved Conventional Munition (ICM) (ballistic)

·  Extended Range Guided Munition (ERGM)

· TACTOM and other Tomahawk variants

· Naval Fires Network (NFN)

Each of the associated systems envisioned to be part of the LA vision have different developmental, functional and integration timelines.  Figure 2-1 depicts the acquisition schedules available at publication for surface combatant LA programs of record.  The schedule is subject to revision and modifications will be published as required.  The individual LA systems and their associated training systems are described in the following sections. 
2.3.1
MK 34  Gun Weapon System 

The MK 34 MODs 1/2/4 GWS consists of the MK 160 MODs 8/9/11 GCS, the MK 46 MODs 1/X/XX OSS and the EX 45 MOD 4 Gun Mount.  The MK 34 MOD 1 is installed on DDG 81-90, MOD 2 on DDG 91-107 and MOD 4 on CG 47 Class Cruisers (B/L4). 

2.3.1.1
5 Inch/62 Caliber EX 45 MOD 4 Gun Mount
The EX 45 MOD 4 Gun Mount is a modification of the existing Mk 45 MOD 2 medium caliber 5 inch/54 caliber naval gun to provide significantly greater muzzle energy needed to fire the ERGM. Mk 45 is a fully automatic single-barrel gun mount that stows, handles, and fires ballistic and guided 5-inch projectiles. The gun mount loader drum contains ready-service autoloader capacity for up to 20 ballistic rounds or 10 ERGM rounds or a mix of ballistic and ERGM rounds. Additionally, the gun mount is provided with magazine stowage of up to 750 rounds of ballistic ammunition or a mix of approximately 232 ERGM and 210 ballistic rounds.  The gun can fire single rounds or salvos at a continuous rate of up to 20 rounds per minute for conventional projectiles. The longer ERGM rounds require a double ram cycle, and therefore have a firing rate that is limited to a sustained rate of 10 rounds per minute.  The sustained rate of fire is about 10 to 12 rounds per minute for ballistic ammunition, depending on the ability of the magazine crew. For ERGM, a new handling mechanism will allow loading rounds at a sustained rate of about two to four rounds per minute.Training System:  EX 45 MOD 4 Gun Mount training involves a formal interim three-week enlisted O&M differences course (A-113-2101) at Naval Surface Warfare Center Dahlgren Division until a full-up MOD 4 O&M course is RFT at Fleet Training Center, San Diego in October 2003.  Both courses employ a complete EX 45 MOD 4 Gun Mount as Technical Training Equipment (TTE).  ERGM and High Explosive – Improved Conventional Munition (HE-ICM) Cargo projectile training will be included in both courses.  Familiarization training will also be incorporated in the SWOS Surface Warfare Officer (SWO) Core Phase I and Gunnery Officer courses.  See Navy Training Plan (NTP) S-30-7618D.

2.3.1.2
MK 160 MOD 8 GCS
The MK 160 MOD 8 GCS is a modification of the existing MK 160 MOD 4/6 GCS  installed on DDG 51 Class ships.  MK 160 MOD 8 supports the introduction of ERGM and ICM rounds and the updated EX 45 MOD 4 gun and the interfaces with the new NFCS. Additionally, the MK 160 MOD 8 GCS provides enhanced human interface via the AN/UYQ-70 display console.  The MK 160 MOD 8 GCS provides operational controls, track filtering, ballistic computations, gun pointing and stabilization, and ammunition selection and firing orders for ballistic munitions and ERGM.  When supporting NSFS, the MK 160 MOD 8 GCS responds to the direction of NFCS and can accept and process up to 20 fire support targets at a time as well as processing trial solutions.   The MK 160 MOD 8 GCS also receives engagement scheduling and engage orders for the assigned targets from NFCS.  The MK 160 MOD 9 provides the same functionality as the MOD 8, is compatible with the AEGIS LAN based architecture and introduces substantial Commercial Off-the-Shelf (COTS) hardware.  The MK 160 MOD 11 replaces the MK 86 Gun Fire Control System on the CG 47 B/L 4 cruisers.  It performs the same functions as the MOD 8, but is designed to interface with additional consoles, two gun mounts and two OSSs.

Training System:  MK 160 GCS and MK 46 OSS training for the DDG 81 and out will be provided in a progressively expanding differences course as the various MODs are incorporated as shown below.  Training for the CG 47 Class ships will be a separate full up course.  See NTP S-30-8703E.

	TITLE
	LENGTH
	LOCATION
	TTE
	RFT

	MK 160 MOD 8 GCS/

MK 46 MOD 1 OSS Differences
	2 wks
	FCTCLANT


	MOD 8 GCS

MOD 1 OSS
	Yes

TBD

	MK 160 MOD 9/10 GCS/

MK 46 MOD X OSS Differences
	5 wks
	FCTCLANT


	MOD 9 GCS

MOD X OSS
	6/03

TBD

	MK 160 MOD 11 GCS/

MK 46 MOD XX OSS
	12 wks

est
	FCTCLANT


	MOD 11 GCS

MOD XX OSS
	FY05

FY05


2.3.1.3
MK 46 MOD 1 OSS
The MK 46 MOD 1 OSS provides stabilized daylight and thermal imaging with three fields of view. It has auto-video track capability, improved user interface and improved shipboard interface with a modified AN/UYQ-70 console.  The MK 46 MOD 1 OSS will incorporate an eyesafe laser rangefinder to provide three-dimensional target information to the MK 160 MOD 8 GCS (azimuth, elevation and target range data) and support autonomous optical engagement (look, point, shoot). The MK 46 MOD 1 OSS will replace the MK 46 MOD 0 on DDG 85 through 95.  DDG 96-107 will receive the MK 46 MOD X.  The MK 46 MOD XX will be installed as part of the CG 47 conversion program. Training System:  See paragraph 2.3.2.2.

2.3.2
NFCS Phase 1
NFCS Phase 1 is a surface fires mission planning system that automates many labor intensive and time-consuming NSFS coordination, de-confliction, synchronization and control processes and functions on Surface Combatants.  It will receive, process, and display mission data; maintain the tactical picture; provide ship level mission planning and coordination; and designate targets to the GWS for mission execution. NFCS Phase 1 provides the functionality to conduct basic NSFS operations (i.e., receive and process Calls for Fire [CFF]).  It supports LA operations with the employment of currently fielded conventional, ballistic, gun launched munitions and the new ERGM and MK 172 HE-ICM.  
NFCS Phase 1 uses the existing C4I architecture available in DDG 51 Class Flight IIA ships to receive, process and execute LA missions.  CFF missions will be received, either electronically or by voice, through the ship’s communications systems.  The shipboard systems with which NFCS will interface include the MK 34 MODs 1/2/4 GWS, ATWCS Advanced Tactical Display Center (ATDC), GCCS-M and the Automated Digital Network System.  The NFCS Phase 1 capability with ATWCS will be installed aboard DDG 81-95 AEGIS destroyers.  

An Engineering Change Proposal (ECP) will be developed to interface NFCS Phase 1 with TTWCS for DDG 81-96.  This ECP will provide the same NFCS Phase 1 functionality and capability to TTWCS ships.  Land attack combat system configurations for future DDG ships and land attack configured CG are being studied.  When ATWCS ships are upgraded to TTWCS, the NFCS Phase 1 equipment rack will remain in place and an ECP will be accomplished to enable NFCS to interface with the new TTWCS control and display architecture.

Training System:  NFCS Phase I training will include a three week enlisted Operator and Maintenance (O&M) course and a one-week officer/enlisted LAW Coordinator (LAWC) course, both conducted at Fleet Combat Training Center Atlantic (FCTCL), Dam Neck and employing TTE.  A one-week MK 34 MOD 1 NSFS Team Training course will also be provided by Expeditionary Warfare Training Group (EWTG), Atlantic and Pacific.  Familiarization training will be incorporated in numerous FCTC, EWTG, Tactical Training Group (TACTRAGRU), AEGIS and Surface Warfare Officer School (SWOS) courses.  Onboard training includes embedded stand-alone operator and NSFS team training capabilities using simulated but typical operational scenarios.  See NTSP S-30-9904.

2.3.3
Computer Aided Dead Reckoning Tracer


CADRT is a real-time tactical display system that automates many manual DRT processes and provides a means to plot planned and actual ship movements during tactical operations using digital nautical charts.  It provides situational awareness on a real-time, multi-source, geographically referenced, integrated tactical picture.  It also supports replay and post mission analysis.  CADRT can be used as a means to support NSFS missions as well as other mission areas.  It will be available on DDG 85 and later ships.  The CADRT software program is hosted on the Dual Display Station, Unit 540 of the AN/SQQ-89(V)14 ASW Weapon Control System.  CADRT is designed to replace the Digital Dead Reckoning Tracer and Integrated Tactical Plotting System.

	Training System:  The CADRT training system will include the following operator (Operations Specialist [OS]) and maintenance (Surface Sonar Technician [STG]) courses:TITLE
	LENGTH
	LOCATION
	TTE
	RFT

	CADRT Operator (OS)


	1 wk
	FCTCLANT/FCTCPAC
	Yes
	FY03

	CADRT Advanced

Operations (OS)


	1 wk
	FCTCLANT/FCTCPAC
	Yes
	FY03

	Part of AN/SQQ-89 (V) Adjunct Subsystem Maintenance 

(K-130-1156)
	5 wks
	FLEASWTRACEN
	Yes
	Yes



In addition, curriculum changes or updates will be made for 11 related officer and enlisted operator courses.  Curriculum changes/updates will also be developed for appropriate officer courses at SWOS; AEGIS Training and Readiness Center (ATRC), Dahlgren; Fleet ASW Training Center Pacific (FLEASWTRACENPAC), and Fleet Training Centers Norfolk, Mayport and Pearl Harbor.  Finally, integration of TTE or TDs and curriculum updates will be required for numerous ASW and LA team training courses located throughout the surface warfare training community.  See NTSP S-30-0107 for details.

2.3.4
ATWCS

The ATWCS is an upgraded windowing system program that provides all of the functional capabilities of the previous system while incorporating new hardware, software and architecture.  The ATWCS enables  display of a surface track database in a given theater of operations to coordinate strike activities, both on own ship and between own ship and other ships in a battle group, to plan engagements and launch missiles.  The four ATWCS ATDC consoles will be shared with NFCS Phase 1.

Training System:  The training system for ATWCS is more encompassing and complex because of the various configurations.  The following ATWCS formal training is being conducted or developed:

	Title
	Length
	Location
	TTE
	RFT

	ATWCS Launch Control

Group Replacement

O&M

Tomahawk Watch

Officer

ATWCS

Watch Officer

Cruise Missile

Command course


	9 wk difference

6 wk difference

15 wk full-up

3 wks

3 wks

1 wk
	FCTCPAC

FCTCLANT

FCTCLANT

FCTCPAC

FCTCPAC

FCTCLANT

FCTCPAC

FCTCLANT
	Yes

Yes

Yes

Yes

Yes

Yes

Yes
	Yes

FY 02

Yes

Yes

Yes

FY 02

Yes


Onboard training includes a Scenario Generation and Reconstruction embedded training capability which supports strike, combat system/Combat Information Center (CIC) and battle group team training using an onboard library of stored scenarios that can be tailored to fit operational realities.  The ability to transmit scenarios off ship is being approved with the delivery of ATWCS version 1.7.1 in FY02.  See NTSP S-30-9411A.

2.3.5
TTWCS

The TTWCS replaces ATWCS and will be the common weapon control system for all versions of the Tomahawk missile:  Block II, Block III and Block IV.  TTWCS will have an organic capability to perform over-water and over-land route planning for the Global Positioning System (GPS) -guided Tactical Tomahawk missiles.  This capability includes placing the missile in a loitering pattern near the operational area to achieve tactical response times.  TTWCS can transmit multiple missions or target aim points to the missile in flight.  This updated data can be based upon preplanned alternate targets, newly emerged targets or refined target coordinates.  Additional TTWCS capabilities include monitoring in-flight missile status reports, making real-time selection of preplanned alternate missions, and receiving battle damage imagery from a camera in the nose of the missile.  The four TTWCS ATDC consoles will be shared with NFCS Phase 1.

Training System:  Training will include a 5-week enlisted TTWCS O&M differences course conducted on board ship during installation and a  14-week full-up O&M course at FCTCPAC.  The courses will also include LASM familiarization.  Training will be supported by TTE, including a TTWCS tactical suite,  a TTWCS  Learning Center for operator training, and PC Mission Distribution System and Tomahawk Communication System suites.  Various existing watch officer, command and related employment courses will be upgraded to include TTWCS.  TTWCS will also provide a more robust embedded capability that includes simulated scenario-based training for individual operators, the TTWCS watch team isolated from other shipboard personnel and the full combat team/CIC team.  In addition, a combination simulation and/or real-time embedded training capability will be provided for Battle Force Tactical Training (BFTT) or LAW exercises when pierside or coordinated naval and/or joint forces exercises when underway. FCTCLANT will stand-up TTWCS courses as fleet population increases.  See NTSP S-30-0003.

2.3.6
 NFN 


The NFN program is designed to provide a network-centric capability to support Joint, Allied, and Coalition forces in the engagement of rapidly relocateable Time Critical Targets.  A spiral, or accelerated acquisition from prototype to production, development, NFN is a transformational system that addresses this critical requirement by providing real time intelligence correlation, sensor control, target generation, mission planning, engagement, and battle damage assessment capability.  This capability is enabled by combining, and ultimately integrating, “best of breed” elements of three existing systems into a Converged Architecture (CA): Joint Service Imagery Processing System-Navy (JSIPS-N), Tactical Exploitation System-Navy (TES-N), and GCCS-M.  Through a series of Fleet Battle Experiments (FBEs), an NFN prototype has been successfully demonstrated, culminating in a successful operational demonstration involving all four services during FBE-I.  


Training System: As an accelerated acquisition, NFN training systems are being developed for two periods: Immediate (1-18 months commencing FY02) and CA (19 months and out).  For the Immediate Period, lessons learned from FBEs and operations will be assessed to determine training requirements which will be conducted on the NFN equipment suite at Naval Amphibious Base, Coronado.  In addition, post-installation operator and team training will be provided during System Operational Verification Testing by government and industry subject matter experts using formally developed curricula.


For the CA Period, the eventual training system will be developed from Top Down Functional Analysis, Training Planning Process Methodology, complementary systems and lessons learned from the Immediate Period.  An onboard integrated embedded training capability will be developed to maintain operator and team proficiency and certification. 

2.3.7
GCCS-M

GCCS-M is the maritime version of DOD’s integrated C4I system, GCCS. GCCS is a highly mobile, deployable command and control system supporting forces for joint and multinational operations across the range of military operations, any time and anywhere in the world with compatible, interoperable and integrated command, control, communications, computers, and intelligence systems.  GCCS-M receives, processes displays and maintains current geo-location information on friendly, hostile and neutral land, sea and air forces, intelligence and environmental information.  GCCS-M provides the Common Operational Picture and components for tracks, maps, overlays, weather, Air Traffic Operations, imagery and intelligence

Training System:  GCCS-M operator training is provided in a Navy Enlisted Classification (NEC) awarding five week course conducted at FCTCLANT, Dam Neck and FCTCPAC, San Diego.  See NTSP E-70-9804.

2.3.8
VTUAV

The VTUAV will replace the Pioneer UAV in both the Navy and Marine Corps. VTUAV will be embarked on air capable Surface Combatant ships, providing organic air reconnaissance and acting as an extension of the host ship’s weapon systems.  As a direct extension of the host ship’s fire control system, the VTUAV allows the LAWC Watch Officer (WO) to observe targets without a forward observer, eliminating the delay of a second party CFF. Coordination by the appropriate fire support coordination agency will still be required to prevent fratricide.  Direct targeting by the host ship will allow the ship to adjust rounds rapidly and shift targets quickly, helping to reduce the rounds required per target. Marines will operate the VTUAV system either afloat aboard amphibious class ships or ashore with a mobile system.  The Navy will operate VTUAV on all other air capable ships.

Training System:  VTUAV training will include formal operator courses for the mission commander and air vehicle operator, payload operator and maintenance courses for technicians (electronic, electrical, mechanical).  Full Mission Capable Simulators will be provided at the training facilities and also at each ground control station for remedial training.  Specific course data will be provided when available.  See NTSP A-50-0004/D

2.3.9
UAV TCS
DoD is developing a common UAV control software architecture, called the Tactical Control System (TCS), that inputs data from UAVs into a format that systems, such as the Advanced Field Artillery Tactical Data System (AFATDS) and GCCS-M, can read.  UAV TCS provides an interoperable and scalable command, control, communications, imagery, and data dissemination system for the family of tactical and future UAVs.   It provides the capability to operate UAVs on existing computer systems and interface with current and future C4I systems to disseminate UAV sensor products.  UAV TCS capability will enable commanders to fully integrate and synchronize UAV control and sensor product distribution to achieve unity of effort in joint operations.  The Navy intends to install UAV TCS aboard land attack and command ships. The Marine Corps and Army will have mobile and land-based configurations.

Training System:  To be incorporated in VTUAV training system.  UAV TCS will use the core UTVAV software which will be modified to include multiple UAVs.

2.3.10
AGS

The future 155mm gun is under development for the DD (X) Destroyer.  It will have a maximum range of 100 nm, significantly reduced signature, and an advanced handling system requiring less maintenance and less manning.

Training System:  To be developed.

2.3.1 11
AEGIS CB/CF

The counterfire mission is to protect friendly forces from enemy indirect fires through establishment and maintenance of battlespace dominance.  . A counterfire sensor provides the location of enemy artillery units by tracking fired projectiles and determining their point of origin.  The AN/SPY-1 radar onboard AEGIS ships enables strong potential near-term solution.  Existing AEGIS AN/SPY-1 radars could provide direct counterfire search, detection and tracking capability as a result of radar modification, and in so doing, satisfy the requirement of the Mission Need Statement for naval counterfire sensor capability. 

Training System:  To be developed.

2.3.12
 DD(X)
DD (X), the cornerstone for the next generation of destroyers and cruisers, is designed from the keel up as a netted, distributed force, to project power forward and enable naval and joint task force commanders to dominate the maritime battlespace.  Sharing a common hull form and propulsion plant architecture, the DD (X) and CG (X) together will provide the Precision Strike, Air Defense, multimission requirements to meet the warfighting needs of the 21st century.  New innovative technologies will also extend the combat systems effectiveness of the in-service Aegis Fleet through programmed fleet upgrades.

To achieve maritime dominance in the littorals, DD (X) will have multimission capabilities to include long range volume of fire from the sea, integrated undersea warfare, in-stride mine avoidance, and local area air defense.  The technologies being developed in conjunction with DD (X), involving optimal manning and enhanced human systems engineering, will provide combat capability to defeat current and future threats in the littoral and open ocean, in a battle group or unilaterally.  These transformational technologies include:

· Multi-Function Radar (MFR)/Volume Search Radar (VSR) for detection of stealthy targets in sea-land clutter, 

· Advanced Gun System (AGS) 155 mm with automated magazine for surface fires support of forces ashore,

· Advanced Vertical Launch System (VLS) for the next generation of air and land attack missiles,

· Integrated Power System (IPS),

· Total Ship Computing Environment (TSCE) hardware and software with open, flexible architecture,

· Automated damage control,

· Integrated Topside Design (ITD) composites and apertures providing reduced multi-spectral signatures, and

· Sophisticated command and control capability, including mission planning and command applications riding on secure networks.

Training System:  To be developed.

2.4
LAND ATTACK WEAPONS

This section describes a number of weapons related acquisition programs that will be key in providing critical LA capabilities. These programs provide vital elements to ensuring the lethality, accuracy and effectiveness of the overall LA systems integration strategy. 

2.4.1
Mk 172 HE-ICM 5-inch Cargo Projectile
The existing family of ballistic ammunition has been enhanced by the development of the 5-inch Cargo projectile.  The HE-ICM consists of a high-fragmentation low-drag projectile body with a universal cylindrical interior cavity for carrying a wide variety of munition loads and an EX 432 Electronic Time fuse.  The modifications include changes for compatibility with the MK 34 electronic fuse setter in the EX 45 MOD 4 Gun Mount and changes to meet Navy insensitive munition requirements.  The 5-inch Cargo projectile provides for inexpensive, volume fire that is critical during the initial stages of forcible entry operations. The MK 172 carries 49 dual-purpose (fragments and shape charge) MK 2 submunitions. The MK 2 is a modification of the Army’s M80 submunition.   

Training System:  Incorporated in EX 45 MOD 4 Gun Mount training system. See NTP S-30-7618D.

2.4.2
EX-171 ERGM
ERGM is a rocket-assisted, glide trajectory, gun-launched projectile that weighs about 120 pounds.  With the EX-167 propelling charge, ERGM can achieve ranges in excess of 41 nm, with an objective range of 63 nm.  ERGM uses GPS and an Inertial Navigation System to precisely control its flight to the stipulated target location. The ERGM lethal mechanism consists of 72 EX-1 submunitions, a Navy variant of the Army M-80 that meets the Navy insensitive munition requirements. The EX-1 is a dual-purpose submunition that has two kill mechanisms: fragments for personnel and a shaped charge penetrator designed for effectiveness against soft or lightly armored targets.  The 72 submunitions can be dispensed in uniform circular patterns, selectable in one-meter increments from 40 to 100 meters diameter.  The uniformity of the dispense pattern is enhanced by the near-vertical attack angle of the ERGM round in final flight stages. Before firing, ERGM will be initialized with own ship data, target location data, GPS data and meteorological data provided via the EX 45 MOD 4 Gun Mount. The ERGM will utilize this data to fly an optimal trajectory to the target.

Training System:  Incorporated in EX 45 MOD 4 Gun Mount training system.  See NTP S-30-7618D: 

2.4. 3
TACTOM
TACTOM (Block IV missile) is a new generation GPS-navigated cruise missile capable of attacking strategic, operational and/or tactical targets.  . Additional system improvements include: in-flight retargeting; real-time Battle Damage Assessment with a missile mounted camera that provides a snapshot photograph for Battle Damage Indication Imagery (BDII); GPS mission planning onboard the firing unit; battlefield loiter capability for tactical responsiveness; and flexible architecture for future advances and alternative payloads (such as a hardened target penetrator or Brilliant Anti-Tank (BAT) munitions).  Operational range is expected to be equivalent to that of the Block III missiles. 

Training System: TACTOM requires only a short intermediate-level maintenance training course.  See NTSP S-30-9410A.

CHAPTER THREE

Policy

3.1
INTRODUCTION 

This chapter establishes the policies required to develop, implement and manage LAW mission area MPT requirements.  In particular, it institutes the requirement for LAW PEOs and PMs to develop MPT requirements in a fully integrated approach.

3.2
POLICY

3.2.1
Authority

This document is directive in nature and applies to all surface combatant land attack warfare programs of record.  The LAW mission area training requirements specified herein complement the policies and procedures for training system requirements determination addressed in OPNAVINST 1500.76 of 21 July 1998 (reference [w]), and the surface warfare training strategy found in OPNAVINST 1500.57 of 3 August 1999 (reference [x]).  Mission area training requirements drive the individual system training requirements specified in those directives.

3.2.2
Acquisition Documentation
The MPT sections of LAW system Mission Needs Statements (MNSs), Operational Requirements Documents (ORDs) and associated Key Performance Parameters (KPPs) shall be congruent with the MNS, ORD and KPP of other LAW systems such that MPT requirements can be fully integrated.  Stovepipe MPT sections of acquisition documents are not permitted.

3.2.3
HSI /HCD

LAW system MPT requirements shall be developed exclusively through the application of HSI described in Chapter 4.  The human engineering principles of top down functional analysis and HCD shall be applied throughout the acquisition process to mitigate MPT,   safety and health hazard, human factors engineering, and personnel survivability and habatability issues.

3.2.4
Integrated MPT Development
Individual LAW system and platform MPT requirements shall be developed in close collaboration with other LAW systems throughout the acquisition process to identify commonalities, merge requirements and avoid duplication.  The goal is fully integrated vice "stovepiped" MPT requirements among LAW programs.

3.2.5
Compliance
Periodic reviews of LAW programs of record will be conducted to ensure compliance with this document, adjudicate differences, and foster the implementation of HSI in LAW systems design.  The SC LAW Programs HSI Review Process and Checklist in Appendix D provide the requirements for program reviews.  This Training Requirements Document will be updated as necessary to maintain currency.

3.2.6
MPT Development Timeframes
MPT requirements shall be identified and documented in the following near-, mid- and long-term timeframes to distinguish between immediate, planned and projected requirements:  

· Near Term - first five years after execution fiscal year

· Mid Term  - years 6-10 after execution fiscal year

· Long Term – year 11 and beyond after execution fiscal year

3.2.7
TOC

MPT alternatives and associated costs shall be developed prior to Milestone I to identify those design options which have high MPT cost drivers and will require mitigation or avoidance.  The MPT cost of the selected system design must be included in the system Total Ownership Cost baseline per Assistant Secretary of the Navy for Research, Development and Acquisition Memorandum of 5 May 1998, Subj: Implementation of Total Ownership Cost Baseline in the Department of the Navy.  These costs shall serve as MPT metrics in the selection of the system design.

3.2.8
Funding Support
All HSI analyses and other assessments necessary to determine LAW Mission Area MPT requirements shall be funded by all responsible LAW parties.  In compliance with OPNAVINST 1500.76, approved LAW Mission Area MPT resource requirements will be incorporated in the appropriate NTSP(s) and programmed to ensure Ready for Training (RFT) and IOC dates will be met and MPT requirements sustained over the life cycle.

CHAPTER FOUR

DEFENSE ACQUISITION SYSTEM AND HUMAN SYSTEM INTEGRATION

4.1
INTRODUCTION


This chapter is primarily an aggregation of the key PM requirements in the recently revised DoDR 5000.2-R (reference[m]) and the draft SECNAVINST 5000.2C (reference [ab]) as they pertain to the various domains of HSI.  Because HSI resource requirements, especially manpower, contribute so extensively to system life-cycle costs, requirements relating to supportability and cost analysis are also included here.  It should be noted that Sections 4.3 through 4.6 are direct transcripts of the requirements in DoDR 5000.2-R and draft SECNAVINST 5000.2C, the latter recorded in italics.  The information in Section 4.7.1 is proscribed by DoDI 5000.2 (reference [k]).  Section 4.7.2 of this chapter provides guidance for tailoring HSI requirements to the various acquisition scenarios.

4.2
HUMAN SYSTEMS INTEGRATION 

HSI is an application of total systems engineering with emphasis on the roles, responsibilities and requirements for the human.  It provides the processes, tools and data required to integrate human performance into a system and a framework wherein mission, function and task allocation can be analytically applied to hardware, software or people in terms of lifecycle cost and performance tradeoffs.  DOD 5000.2-R, specifies HSI as the primary means for developing manpower, personnel, training, human factors engineering, systems safety and health hazard requirements, and, as specified in Chapter Three of this document, HSI shall be utilized in all systems design and development activities within the LAW mission area.  Specific guidelines for implementing and integrating HSI are contained in the Surface Warfare Program Managers Guide to HSI and are further addressed in paragraph 4.7.2.

The HSI elements are illustrated in Figure 4-1.  In the past, engineering efforts have often focused on a fragmented, bottom-up approach to system design.  That approach, which essentially relegates system integration to the last step in design, is not consistent with HCD or optimal manning objectives.  It is not satisfactory to start at the bottom and merely take Sailors off the ship and reallocate tasks. Instead, the manning strategy should begin with an assumed manning level of zero.  Human involvement must be justified through a top-down function and task analysis that can be used as a basis to make human/machine allocation decisions.  In this way it is possible to eliminate redundancy, optimize task allocation and information flow, and ensure an efficient and cost-effective process throughout the system.

4.3
MNS AND ORD DOCUMENTATION AND HSI
A MNS shall identify manpower as a constraint.  Manpower deficiencies shall be documented when they are a significant factor in identifying a mission need.

An approved ORD is required before initiating an acquisition category program.   Manpower limits shall be imposed on potential solutions based on projected manpower 
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Figure 4-1.  Human Systems Integration Domains

availability.  Manpower may be a KPP for selected systems as jointly determined by the program sponsor and the manpower sponsor.  Manpower requirements are a significant element of operations and support cost in the establishment of total ownership cost thresholds and objectives.  Legacy manpower shall be identified and imposed as the threshold for manpower requirements in an ORD.  Manpower objectives shall be established so as to encourage options that maximize the use of technology in reducing manpower, personnel and training (MPT) requirements and Total Ownership Costs.  Cost as an independent variable (CAIV) concepts shall be considered in tradeoff analyses when conducting analysis of alternatives.  CAIV concepts shall be carried forwarded to the APB after finalization of the ORD.  MPT performance and program affordability requirements and associated KPPs in MNSs and ORDs shall be consistent across mission areas such that MPT requirements can be fully integrated.

4.4
SYSTEMS ENGINEERING AND HSI

For all programs regardless of Acquisition Category (ACAT), the PM shall initiate a comprehensive strategy for HSI early in the acquisition process to optimize total systems performance and minimize total ownership costs and ensure that the system is built to accommodate the human perfermance characteristics of the user population that will operate, maintain and support the system.  The PM shall work with the manpower, personnel, training, safety and occupational health, habitability, survivability, and Human Factors Engineering (HFE) communities to translate the HSI thresholds and objectives in the ORD into quantifiable and measurable system requirements.  The PM shall include these requirements in specifications, the Test and Evaluation Master Plan, and other program documentation, as appropriate, and use them to address HSI in the statement of work and contract.  The PM shall identify any HSI-related schedule or cost issues that could adversely impact program execution.  

Total life-cycle cost, including logistics support and HSI, must be demonstrated as representing the lowest cost of ownership to the DON.  Therefore, the PM shall, in coordination with the Acquisition Coordination Team, when established, ensure that HSI costs (e.g., human factors engineering, manpower, personnel, training, personnel survivability and habitability and environment, safety and occcupational health) and impacts are adequately considered, weighted, and integrated with other engineering and logistics elements beginning at program initiation.

4.4.1
Human Factors Engineering 

The PM shall employ HFE during systems engineering (to include function allocation) to provide for effective human-machine interfaces.  Design efforts shall minimize or eliminate system characteristics that require excessive cognitive, physical, or sensory skills; require extensive training or workload-intensive tasks; result in mission-critical errors; or produce safety or health hazards.  Where practicable and cost effective, design efforts shall seek to reduce manpower and training requirements.

The HFE principles of top down functional analysis and HCD shall be applied throughout the acquisition process to achieve systems performance, MPT and habitability requirements, as well as mitigate safety and health hazard issues.  It shall encompass the analysis and allocation of functions and technology requirements to support functional allocation concepts, and M&S (modeling and simulation) to further develop and evaluate alternative concepts for addressing human roles, responsibilities and requirement in system performance.  Human involvement should be justified through a top-down function and task analysis that can be used as a basis to make human-machine allocation decisions.  The goal is to eliminate redundancy, optimize task allocation and information flow, and ensure an efficient and cost-effective process throughout the system.

The HFE considerations for system design will extend to job procedures, job aids, and decision support systems.  The HFE effort will also emphasize design activities required to ensure quality of service, including quality of life and quality of work.  The PM shall summarize steps being taken (e.g., contract deliverables or government/contractor IPT teams) to ensure the proper employment of HFE/cognitive engineering during systems engineering to provide for effective human-machine interfaces, meet HSI requirements, and support a family-of-systems acquisition approach.

4.4.2
Manpower


Individual system and platform manpower requirements shall be developed in close collaboration with related systems throughout the acquisition process to identify commonalities, merge requirements and avoid duplication. Based on top down functional analysis, an assessment will be conducted to determine the extent to which functions should be automated, eliminated, consolidated, or simplified.  .  The PM shall work with manpower and functional representatives to identify workload intensive tasks, process improvements, design options, or other initiatives to reduce manpower, improve the efficiency or effectiveness of support services, or enhance the cross-functional integration of support activities.  (Ed.  In order to meet the mandatory program LCCE information requirement, the PM shall determine and document manpower by rate and rating for both peacetime and wartime requirements.  The PM shall further identify specific vital objectives, and establish manpower authorization minimums necessary to achieve these objectives.)

The support strategy shall document the approach being used to provide the most efficient and cost effective mix of DoD manpower and contract support and identify any cost or schedule issues that could impact the PM’s ability to execute the program.  For all programs regardless of acquisition category, DoD Components shall determine the source of support for all new, modified, and replacement systems based on the procedures, manpower mix criteria, and risk assessment instructions in Deputy Under Secretary of Defense (Program Integration), Office of the Under Secretary of Defense (Personnel & Readiness) (OUSD (P&R)), and Deputy Under Secretary of Defense (Installations), Office of USD (AT&L) annual memo, "DoD Inventory of Commercial and Inherently Governmental Activities Data Call."  They shall consider the advantages of converting from one source to another (military, civilian, or private contract), and the use of inter-service and intra-governmental support.  In all cases, the PM shall consult with the manpower community in advance of contracting for operational support services to ensure that sufficient workload is retained in-house to adequately provide for military career progression, sea-to-shore or overseas rotation, and combat augmentation. 

4.4.3
Personnel

The support strategy shall address modifications to the knowledge, skills, and abilities of military occupational specialties for system operators, maintainers, or support personnel if the modifications have cost or schedule issues that could adversely impact program execution.  The support strategy shall also address actions to combine, modify, or establish new military occupational specialties or additional skill indicators, or issues relating to hard-to-fill occupations if they impact the PM’s ability to execute the program.  The PM shall work with the personnel community and consider current personnel policy and recruitment trends when defining the human performance characteristics of the user population.  To the extent possible, systems shall not require special cognitive, physical, or sensory skills beyond that found in the specified user population.  

Individual system, platform and mission area personnel requirements shall be developed in close collaboration with related systems and mission areas throughout the acquisition process to identify commonalities, merge requirements and avoid duplication. The PM shall take advantage of other system and mission area personnel initiatives that resulted in applicable personnel advantages.

4.4.4
Training

The PM shall summarize major elements of the training system described in DoD Directive 1430.13 (reference [j]) in the support strategy, and identify training initiatives that enhance the user’s capabilities, improve readiness, or reduce individual and collective training costs.  Planned training shall maximize the use of new learning techniques, simulation technology, embedded training, and instrumentation systems to provide anytime, anyplace training that reduces the demand on the training establishment and reduces TOC.  The PM shall work with the training community to develop options for individual, collective, and joint training for the personnel who will operate, maintain, support, and provide training for the system.

As platform functions become increasingly automated, HSI shall match the cognitive processes of the operators and maintainers to the information processes of the platform.  Training subsystems, including training aids, devices, simulations, and simulators (commonly known as “TADSS”) and embedded training capability (where appropriate), shall evolve from being separate support functions into being an integral part of the platform’s information architecture.  The PM shall consider design options and emerging training technologies that can improve the users' performance and readiness, and reduce individual, collective, and joint training costs.  The PM shall maximize simulation-supported embedded training.  Training systems shall fully support and mirror the interoperability of the operational system.  

The PM shall base training decisions on training effectiveness evaluations.  The PM shall document manpower and training requirements as soon as possible after program initiation. 

A Training Systems Plan (TSP) shall be prepared as a program plan. A preliminary and a final TSP shall be prepared by Milestone B and at the mid-point of Phase B, respectively, for all DON ACAT programs.  The TSP shall be updated at Milestone C, if required, and as appropriate throughout a system’s life-cycle.  The Navy TSP (NTSP) shall be prepared in accordance with the mandatory format required by reference ( ).  The Marine Corps format is discretionary.  The NTSP shall provide MPT alternatives in support of the ACAT program’s thresholds and objectives.  Functional and/or workload methodologies utilized to define manpower, personnel and training requirements within the process shall be validated by CNO (N1).

For non-IT, including non-NSS, interoperability training issues, and for IT, including NSS, interoperability issues not addressed in the C4ISP, the acquisition strategy shall include a description of interoperability requirements necessary to support unit and joint training architectures.  For those programs that require training infrastructure modifications, the PM shall identify technical, schedule, and funding issues that impact execution.

4.4.5
Personnel Survivability and Habitability 

For systems with missions that might expose it to combat threats, the PM shall address personnel survivability issues including protection against fratricide, detection, and instantaneous, cumulative, and residual nuclear, biological, and chemical effects; the integrity of the crew compartment; and provisions for rapid egress when the system is severely damaged or destroyed.  The PM shall address special equipment or gear needed to sustain crew operations in the operational environment.  The PM shall also address habitability requirements (e.g., for the physical environment and support services) that are necessary for meeting and sustaining system performance, avoiding personnel retention problems, maintaining quality of life, and minimizing total system costs.  

The PM shall work with habitability and survivability representatives to set requirements for the physical environment and, if appropriate, essential personnel services (e.g., medical and mess) and minimum living conditions (e.g., berthing and personal hygiene) that have a direct impact on sustained mission effectiveness and recruitment and retention.  The PM shall place a high priority on the habitability and survivability requirements set for the physical environment.  The habitability standards in reference (l) shall be met for all ship programs.  Where these standards cannot be achieved, a waiver shall be requested.  Waivers shall be reviewed and approved by CNO (N4) and CNO (N1), or their designee(s).

The DoD Components shall determine manpower and contract support based on both peacetime and wartime requirements, and establish manpower authorizations at the minimum necessary to achieve specific vital objectives.  As part of this process, the DoD Components shall assess the risks involved in contracting support for critical functions in-theater, or in other areas expecting hostile fire.  Risk mitigation shall take precedence over cost savings in high-risk situations or when there are highly sensitive intelligence or security concerns. 
4.4.6
Environment, Safety, and Occupational Health (ESOH)

All programs, regardless of acquisition category and throughout their life cycle, shall comply with this section.  The PM shall ensure a system design that can be tested, operated, maintained, repaired, and disposed of in accordance with ESOH statutes, regulations, policies, and, as applicable, environmental treaties and agreements (collectively termed regulatory requirements) and the requirements of this section.  As part of risk reduction, the PM shall prevent ESOH hazards, where possible, and shall manage ESOH hazards where they cannot be avoided.  The support strategy shall contain a summary of the Programmatic ESOH Evaluation (PESHE) document, including ESOH risks, a strategy for integrating ESOH considerations into the systems engineering process, identification of ESOH responsibilities, and a method for tracking progress.  The PM shall regularly review ESOH regulatory requirements and laws, evaluating their impact on the program’s life-cycle cost, schedule and performance.

4.5
ACQUISITION SUPPORT AND HSI

4.5.1
Support Strategy

As part of the acquisition strategy, the PM shall develop and document a support strategy for life-cycle sustainment and continuous improvement of product affordability, reliability, and supportability, while sustaining readiness.  This effort shall ensure that system support and life-cycle affordability considerations are addressed and documented as an integral part of the program’s overall acquisition strategy.  The support strategy shall continue to evolve toward greater detail, so that by Milestone C, it contains sufficient detail to define how the program will   address the support and fielding requirements that meet readiness and performance objectives, lower TOC, reduce risks and avoid harm to the environment and human health. 

4.5.2
Supportability Analyses

PMs shall conduct supportability analyses as an integral part of the systems engineering process, beginning at program initiation and continuing throughout the program life cycle.  The results of these analyses shall form the basis for the related design requirements included in the system performance specification and in the documentation of logistics support planning.  The results shall also support subsequent decisions to achieve cost-effective support throughout the system life cycle.  Supportability analyses shall support acquisition planning, level of repair and reliability-centered maintenance decisions, program tradeoffs, and the formation of contract provisions.  PMs shall permit broad flexibility in contractor proposals to achieve program supportability objectives.

The PM shall plan, manage, and execute, and CNO/CMC shall resource, acquisition logistic support programs such that short-term logistics support will be in-place at system IOC.  Logistics support shall be sufficient, starting at IOC, to sustain operations to ORD-level specified levels of performance and affordability.  Long-term logistics support shall support full operational capability (FOC), maximize readiness, and minimize life-cycle cost.

4.5.3
Support Concepts

The PM shall establish logistics support concepts (e.g., organic, two-level, three-level, contractor, partnering, etc.) early in the program and refine the concepts throughout program development.  TOC shall play a key role in the overall selection process.  Support concepts for all systems shall provide cost effective, total-life-cycle, logistics support.  
Support concepts shall satisfy user’s ORD-specified requirements for sustaining support performance at the lowest possible life-cycle cost.  To this end, acquisition planning documents shall document, for each evolutionary increment of capability to be delivered, the plans, resources and metrics that will be used to execute and measure these four mandatory support concepts:

· Minimal total life-cycle cost to own and operate (i.e., minimal total ownership cost)

· Maintenance concepts that optimize both organic and industry sources

· Availability of support to meet warfighter-specified levels of war and peacetime performance

· Logistics support that sustains both short and long-term readiness

4.5.4
Support Data

Contract requirements for deliverable support and support-related data shall be consistent with the planned support concept, and shall represent the minimum essential requirements to cost-effectively maintain the fielded system and foster source of support competition throughout the life of the fielded system.  The DON's database for the dissemination of weapon system operating and support (O&S) costs is the DON Visibility and Management of Operating and Support Costs (VAMOSC).  Naval Center for Cost Analysis (NCCA) shall have overall program management responsibility for VAMOSC.

4.5.5
Support Resources

Support resources, for both the total system over the expected life and for each increment of introduced capability, are inherent to “full funding” calculations.  Therefore, support resources requirements shall be a key element of program reviews and decision meetings.  The PM shall consider embedded training and maintenance techniques to enhance user capability and reduce life-cycle costs.  Support analyses shall determine integrated logistics support (ILS) resource requirements for the program's initial planning, execution, and life-cycle support.  Recommendations for entry into subsequent phases shall be based on adequate support resources to meet and sustain support performance threshold values and demonstrate, through documentation in a Logistics Requirements and Funding Summary Annex of the Supportabilty Plan, adequate means to fully support the end item. 

4.6
TOTAL OWNERSHIP COSTS AND HSI

4.6.1
Life-Cycle Resource Estimates

The Department shall consider the TOC of each acquisition program. For purposes of reporting costs in acquisition documents, however, use life-cycle costs as defined in DoD 5000.4-M.

4.6.2
Cost As an Independent Variable (CAIV)

The acquisition community, including technology and logistics, and the requirements community shall use the CAIV process to develop TOC, schedule, and performance thresholds and objectives.  They shall address cost in the ORD, and balance mission needs with projected out-year resources, taking into account anticipated process improvements in both DoD and defense.  Upon ORD approval, the PM shall formulate a CAIV plan, as part of the acquisition strategy, to achieve program objectives.  Upon program initiation, each ACAT I and ACAT  IA PM shall document TOC objectives as part of the Acquisition Program Baseline (APB).  The cost portion of the baseline shall include the complete set of TOC objectives: research, development, test and evaluation (RDT&E); procurement; military construction; operating and support; and disposal costs; as well as other indirect costs attributable to the system, and infrastructure costs not directly attributable to the system.  The Milestone Decision Authority (MDA) shall re-assess cost objectives, and progress towards achieving them, at each subsequent milestone.  

The CAIV concept shall be applied to all DON ACAT programs. CAIV shall account for the cost of manpower, personnel, and training (MPT). As part of CAIV, the PM shall explore options that maximize use of technology to reduce MPT requirements.  The best time to reduce TOC and program schedule is early in the acquisition process.  Continuous cost/schedule/ performance trade-off analyses shall accomplish cost and schedule reductions.

4.6.3
Analysis of Alternatives (AoA)

Analyzing alternatives is part of the CAIV process.  The AoA is mandatory program decision point information required of all ACATs at program initiation. Alternatives analysis shall broadly examine multiple elements of project or program alternatives including technical risk and maturity, and costs.  The analysis shall explicitly consider continued operating and support costs of the baseline.  Where appropriate, the analysis shall address the interoperability and commonality of components or systems that are similar in function to other DoD Component programs or Allied programs.   The analysis shall aid decision-makers in judging whether any of the proposed alternatives to an existing system offers sufficient military and/or economic benefit to justify the cost.  For most systems, the analysis shall consider and baseline against the system(s) that the acquisition program will replace, if they exist.

An AoA, tailored to the scope, phase, ACAT-level, and needs of each program, shall be conducted prior to and considered at appropriate milestone decisions, for all DON programs. The cognizant Program Executive Officer (PEO)/Systems Command (SYSCOM) Commander /Direct Reporting Program Manager (DRPM), or cognizant Deputy Assistant Secretary of the Navy (DASN) for Research, Development and Acquisition (RD&A), and the Chief of Naval Operations (CNO)/Commandant of the Marine Corps (CMC), but not the program manager (PM), shall have overall responsibility for the analysis of alternatives.  All AoAs shall include analysis of manpower, personnel, and training implications.  The results of these analyses shall result in quantifiable manpower estimates that are sufficiently valid to be used as thresholds and objectives in the ORD.  For programs that are part of a System of Systems (SoS) or Family of Systems (FoS), the scope of the analysis shall include at a minimum the SoS or FoS with which the program must interoperate.

4.6.4
Affordability

Affordability is the degree to which the life-cycle cost of an acquisition program is in consonance with the long-range investment and force structure plans of the Department of Defense or individual DoD Components.  Components shall plan programs consistent with the DoD Strategic Plan, and based on realistic projections of likely funding available in the Future Years Defense Program (FYDP) and in years beyond the FYDP.   DoD Component sponsors shall emphasize affordability early in the proposed program.  The ORD shall address cost.  The MDA shall assess affordability at each decision point.  The manpower estimate for the program shall address manpower affordability in terms of military end-strength, civilian full-time equivalents, and contractor work years.  

No acquisition program shall be approved to proceed beyond program initiation unless sufficient resources, including manpower and training, are programmed in the most recently approved FYDP, or written assurance is given that it will be programmed in the Planning, Programming and Budgeting System (PPBS) cycle.  Program affordability analysis, including life-cycle costs, shall be assessed and reported at each program decision point.  Resources required by all programs in a SoS or FoS shall be identified.

Full funding to support all approved ACAT programs shall be included in every  program and budget submissions.  For programs that are part of a SoS or FoS, full funding shall include interface support of the SoS or FoS within which such programs must interoperate.  CNO/CMC shall ensure funding requirements for ACAT programs, abbreviated acquisition programs, non-acquisition programs, and rapid deployment capability programs are satisfied in the development of each PPBS phase.

4.6.5
Resource Estimates

The PM shall prepare a life-cycle cost estimate (LCCE) for all ACAT I program initiation decisions and at all subsequent program decision points.  The DoD Component cost agency shall prepare an independent LCCE and associated report for the decision authority for all ACAT IC programs, except those reviewed by the Cost Analysis Improvement Group (CAIG), for all major decision points as specified in DoDI 5000.2, enclosure (3) or as directed by the MDA.  For ACAT I programs, the MDA shall consider the independent LCCE before approving entry into system development and demonstration or into production and deployment.  The DoD Component’s manpower authority shall prepare a manpower estimate in support of program initiation for ACAT I programs.  They shall update the estimate at subsequent milestones and the full-rate production decision review.  The MDA shall consider the manpower estimate before approving entry into system development and demonstration and again before entry into production and deployment.

4.6.5.1
Life-Cycle Cost Estimates (LCCEs)
The Program Life-cycle Cost Estimate is mandatory program decision point information for all ACATs at Program Initiation, Milestones B and C, and FRP DR.  The LCCE shall be consistent with the cost estimates in the analysis of alternatives, and shall explain major changes that may have occurred.  The manpower estimates underpinning operation and support costs shall be consistent with the manpower estimate of section C4.5.4.2.   For an ACAT IA program, the PM shall develop and use the life-cycle benefits estimate portion of the EA to identify and project both mission and system benefits.  

The Naval Center for Cost Analysis (NCCA) is the organization responsible for preparing ACAT IC independent cost estimates (ICEs) and ACAT IA Component cost analyses.  Additionally, NCCA analysts may be requested to participate in developing life-cycle cost estimates for ACAT ID and II programs, particularly in the early resolution of cost issues early in the program.  MDAs may request that similar NCCA assistance be used in developing life-cycle cost estimates for ACAT III and IV programs.  The ACT shall consider the use of appropriately tailored cost analysis requirements descriptions (CARDs) for ACAT II programs to clarify details not found in other documentation and to document assumptions.  CNO (N1) shall participate and assist the PM in the development of manpower life-cycle cost estimates for ACAT I programs, particularly in the early resolution of manpower, personnel, or cost issues.  CNO (N1) assistance may be used in developing manpower life-cycle cost estimates for ACAT II, III, and IV programs, if requested by the MDA.

4.6.5.2
Manpower  Considerations

The PM shall determine and document manpower by rate and rating for both peacetime and wartime requirements.  The PM shall further identify specific vital objectives, and establish manpower authorization minimums necessary to achieve these objectives.

4.6.5.3
Manpower Estimates
Manpower Estimates (MEs) are required by statute for ACAT I programs.  MEs may be requested by CNO (N12)/CMC (DC,M&RA) for other selected ACAT programs.  The manpower estimate shall compare manpower requirements of the new system against the old or replaced system(s), if applicable.  It shall address whether the new system meets or exceeds manpower objectives and thresholds in the ORD, if so established.

The manpower estimate for ACAT I programs shall outline the DoD Component’s official manpower position, and address whether the system is affordable from a military end-strength and civilian full-time equivalent (FTE) perspective.  The DoD Component shall base manpower numbers on the level of system performance (e.g., reliability and maintainability) most likely to be achieved.  The estimate shall report the total number of manpower requirements and authorizations needed to operate, maintain, support, and provide training for the system upon full operational deployment.  It shall report the number of military (officer, warrant officer, and enlisted), DoD civilian manpower, and contract work-years for each fiscal year of the program, beginning with initial fielding and ending with system retirement/disposal.  It shall indicate if there are any resource shortfalls in any fiscal year covered by the report.  It shall state whether any increases in military end strengths or civilian FTEs (beyond what is included in the FYDP) or whether waiver(s) to existing manpower constraints is/are required to support full operational deployment of the system.  The estimate shall report Active, Reserve, and National Guard numbers separately.  For joint programs, each DoD Component shall provide a separate estimate.

The manpower estimate shall address whether there are any personnel issues that would adversely impact full operational deployment of the system.  It shall clearly state the risks associated with and the likelihood of achieving manpower numbers reported in the estimate.  It shall briefly assess the validity of the manpower numbers, stating whether the DoD Component used validated manpower methodologies and manpower mix criteria, and assessed all risks.  The estimate shall address whether planned or recently completed manpower and personnel initiatives (e.g., reorganization, restructuring, or reengineering actions; or military occupational specialty consolidations), competitive sourcing initiatives (i.e., cost comparisons or direct conversions), or other actions could impact the manpower numbers.

4.7
ACQUISITION AND HSI TAILORING

4.7.1
Defense Acquisition System

4.7.1.1
Acquisition Program vs. Technology Project 


The Defense Acquisition System establishes a management process to translate user needs (broadly stated mission needs responding to a postulated threat and developed in the Requirements Generation System) and technological opportunities (developed or identified in the Science and Technology program based on user needs) into reliable and sustainable systems that provide a capability to the user.  The execution of this system is established by DoDI 5000.2 (reference [c]) and applies to all defense acquisition programs and technology projects as defined below:


Acquisition Program.  A directed, funded effort designed to provide a new, improved, or continuing materiel, weapon, or information system or service capability in response to a validated operational or business need.  Acquisition programs are divided into different categories that are established to facilitate decentralized decision-making, execution, and compliance with statutory requirements.  Technology projects are not acquisition programs.


Technology Project.  A directed, incrementally funded effort designed to provide new capability in response to technological opportunities or an operational or business need.  Technology projects are “pre-systems acquisition,” do not have an acquisition category and precede program initiation.  Technology is the output of the science and technology program that is used in systems acquisition.  The decision authority and information necessary for decision-making on each project shall be specified by the appropriate S&T Executive (for projects not yet approved for Milestone A) or by the MDA (for projects past Milestone A).


The Defense Acquisition System is a continuum composed of the following three activities with paths into and out of each activity:

· Research, development or procurement in pre-system acquisition (science and concept development and demonstration).

· Development, demonstration, production or procurement, and deployment in systems acquisition.  The outcome of systems acquisition is a system that presents a judicious balance of cost, schedule, and performance in response to the user’s expressed need; that is interoperable with other systems (U.S., Coalition, and Allied systems, as specified in the ORD); that uses proven technology, open systems design, available manufacturing capabilities or services, and smart competition; that is affordable; and that is supportable. 

· Once deployed, the system is supported throughout its operational life and eventual disposal in post-systems acquisition using prudent combinations of organic and contractor service providers in accordance with statues.

4.7.1.2
Acquisition Strategy Considerations

The acquisition strategy shall define not only the approach to be followed in System Development and Demonstration, but also how the program is structured to achieve full capability.  There are two such approaches, evolutionary and single step to full capability.  An evolutionary approach is preferred.  Evolutionary acquisition is an approach that fields an operationally useful and supportable capability in as short a time as possible.  Evolutionary acquisition delivers an initial capability with the explicit intent of delivering improved or updated capability in the future.

In an evolutionary approach, the ultimate capability delivered to the user is divided into two or more blocks, with increasing increments of capability.  Deliveries for each block may extend over months or years.  Block 1 provides the initial deployment capability (a usable increment of capability called for in the ORD).  There are two approaches to treatment of subsequent blocks as described in reference (c).

In a single step to full capability approach, the full system capability is developed and demonstrated prior to Milestone C.  Under this approach, any modification that is of sufficient cost and complexity that it could itself qualify as an Major Defense Acquisition Program (MDAP) or Major Automated Information System (MAIS) shall be considered for management purposes as a separate acquisition effort.  Modifications that do not cross the MDAP or MAIS threshold shall be considered part of the program being modified, unless the program is no longer in production.  In that case, the modification shall be considered a separate acquisition effort.  

The approach to be followed depends on the availability of time-phased requirements in the ORD, the maturity of technologies, the relative costs and benefits of executing the program in blocks versus a single step, including consideration of how best to support each block when fielded (e.g., whether to retrofit earlier blocks, the cost of multiple configurations, how best to conduct new equipment training, etc.).

4.7.2
Acquisition Scenarios 


There are four major system acquisition scenarios in use today in the DoD.  These are listed below with a brief description of each.  The requirements for HSI in each of the acquisition scenarios are different by virtue of the start point along the acquisition time line, quantity and availability of information, the constraints placed on the acquisition program and the HSI elements of that program.

The Surface Warfare Program Managers Guide to HSI, provides detailed guidelines for applying and integrating the domains of HSI, as well as criteria for evaluating HSI processes, products and progress,  for each of these scenarios.  In addition, it provides a web-based interactive depiction of the processes for applying HSI principles, methods, tools and data in each of the acquisition scenarios. 

4.7.2.1
Acquisition of a New System

The acquisition of new systems from an HSI perspective requires the clean sheet of paper approach to system manning and human-machine interface design.  This approach begins with an assumption of zero manning and implements an HSI process which features Top Down Requirements Analysis (TDRA) and HCD to identify relevant functions for selected missions, allocate the performance of these functions to humans or automation, define the roles and requirements of humans in the conduct of tasks derived from functions, develop and verify concepts for designing human-machine interfaces through modeling and simulation, develop techniques for human-automation interaction, specify human performance competencies and needed training methods, and assess human performance, workload and safety through HSI test and evaluation.

In the application of HSI to the acquisition of new systems, HSI requirements and activities must be identified for each acquisition phase, including:  the Technology Opportunities and User Needs Phase; the Concept and Technology Development and Demonstration Phase; and the Production and Deployment Phase.  

4.7.2.2
Modernization and Upgrade of a Legacy System

This acquisition scenario involves the improvement of systems already fielded and in the fleet.  DoDR 5000.2-R requires structuring of the Performance-Based Business Environment to use performance requirements during re-procurement of systems, subsystems, components, spares, and services beyond the initial production, and during post-production support to facilitate technology insertion and modernization of operational weapons systems.


HSI issues in modernization of systems are primarily derived from lessons learned from the predecessor system.  Decision-makers at all levels should encourage and facilitate the documentation and institutionalization of lessons learned - both good and bad – from past experience.  The objective is a learning culture that embraces change and continuously adapts to new challenges.


The HSI issues in system modernization include identification of:  (a) areas in fielded systems where HSI has a significant impact on system performance, affordability, and risk;  (b) where insertion of advanced technology in existing systems will significantly impact HSI;  (c) the extent to which design directions taken in existing systems constrain the degrees of freedom in making improvements;  (d) how a reengineering and modernization approach can be taken to design for human performance, safety, health, and quality of life;  (e) how changes in requirements impact requirements for improving human performance, manpower, personnel, training, personnel survivability and habitability and ESOH. 

4.7.2.3
Accelerated Acquisition from Prototype to Production 


The approach of acquiring a system by progressing directly from prototype to production relies on a TDRA, uses the technique of simulation-based design, and is based on a performance specification that includes HSI considerations.  Prototype to production is an attempt to reduce the time to produce a system.


In the development of HSI inputs to a Prototype Performance Specification, the thrust is to determine the roles and requirements of humans in impacting what the system will be capable of doing (through the TDRA) and specifying the performance tolerances required for successful performance and risk reduction.  In the system performance specification, determination of human performance requirements shall address requirements for:  (a) the capability for sustained performance;  (b) prevention of human error;  (c) information management approaches which will reduce cognitive workload while enhancing human decision making and warfighting capabilities;  (d) provision of information products and effective integration of information so as to minimize the probability of human error; and (e) design concepts for human-machine interfaces and shipboard communications systems that address human capabilities and requirements.

4.7.2.4
Commercial Off-the-Shelf/Non-Development Items Acquisition

When acquiring COTS software products or other commercial items, DoDR 5000.2-R directs that a spiral development process shall be implemented.  In this context, integration may encompass the amalgamation of multiple COTS components into one deployable system (or block of a system) or the assimilation of single COTS product.  In either case, the system shall co-evolve with essential changes to doctrine or reengineered business processes (for combat support and IT systems).  Commercial item best practices shall apply.


No matter how much of a system is provided by commercial items, the PM shall engineer, develop, integrate, test, evaluate, deliver, sustain, and manage the overall system.  The determination of HSI requirements begins with an identification of HSI inputs to COTS/Non-Development Items (NDI) concepts and issues.  This entails a determination of the extent to which the COTS/NDI must meet users’ needs in the users’ environment.  HSI issues in COTS/NDI operational requirements are then identified which include:  (a) human performance issues,  (b) workload and manning issues, (c) personnel issues,  (d) training issues, (e) personnel survivability-habitability issues, and (f) ESOH issues;  The HSI effort should provide inputs to ensure that the developer is responsive to legitimate needs but is also conscious of technical risks and affordability constraints.  

The Surface Warfare Program Manager’s Guide to HSI will also provide inputs to the determination of LCC, including the determination of how to identify which COTS/NDI approach has the:  (a) lowest projected life-cycle cost, within acceptable risks, and meets essential requirements, including human performance and safety requirements;  (b) lowest human workload and manning requirements for operations and maintenance;  (c) most effective training program;  (d) least safety and health hazards;  (e) best mean time to repair;  (f) best overall availability; and (g) best overall supportability. 

CHAPTER FIVE

LAND ATTACK WARFARE MISSION AREA TRAINING GUIDELINES

5.1
INTRODUCTION

5.1.1
Purpose

The primary objectives of Chapter Five, as the key chapter in this document, are threefold:

· Promulgate LAW mission area training requirements established by the fleet,

· Provide guidelines to acquisition PEOs and PMs for the integrated development of training capability across all LAW weapons systems to meet mission area training requirements, and

· Provide the fleet a venue to identify specific LAW training requirements.

5.1.2
LAW Mission Area Training Sequence
Mission area training is defined as the spectrum of land attack individual, unit-level combat team, multi-ship and fleet staff training required to qualify land attack SC ships and fleet staffs to execute LAW missions in an independent, battle group or joint environment.  These progressive training requirements are sequentially depicted in Figure 4-1.  This sequence represents the current training process established and used by the numbered fleet commanders and the type commanders to train and qualify a battle group for deployment.  Mid- and long-term mission area training requirements will be incorporated herein as technology, particularly in areas of simulation, stimulation and connectivity, provides new training capabilities or processes.

The Mission Area Training Sequence consists of four distinct training stages: (1) individual skill training, (2) individual qualification, (3) combat team (unit) training and qualification and (4) Surface Action Group (SAG), Amphibious Readiness Group (ARG)/Marine Expeditionary Unit (MEU) battle group/joint operations training.  The phases are progressive in that each relies on the preceding phase.  However, it is recognized that personnel will be replaced during the IDTC, and ships will both participate in multi-ship LAW exercises prior to qualification and continue to conduct increasingly complex unit-level proficiency training after unit qualification.  As indicated, the focus of the early or basic phase of the IDTC is unit-level team training while battle group/joint training is conducted during the intermediate and advanced phases of IDTC.  The sequence also includes mission area training requirements for the staffs of Destroyer Squadron (DESRON), Amphibious Squadron (PHIBRON), numbered fleets, battle group and Fleet Marine Force (FMF) as well as LAW capable ships.  


5.1.3
General Guidelines
The Mission Area Training Sequence encompasses the spectrum of LAW formal and  informal mission area training required to produce fully trained and effective LAW SC forces.  Individual PMs must thoroughly understand and assess this training process to determine how their program will impact these training requirements and ensure that system capabilities (e.g., embedded and onboard training) fully support the mission area training sequence.  It is imperative that this assessment identify the extent of any impacts which may result in the need to modify existing or develop new training capabilities.  A comprehensive assessment in coordination with other LAW PMs is essential to ensure integrated development and commonality of mission area training across all LAW systems.  Specific guidance for the assessment of training capabilities to achieve these objectives is contained in the following paragraphs addressing each stage.

5.2
INDIVIDUAL TRAINING

5.2.1
Definition

Individual training is defined as that officer and enlisted formal classroom training required to impart the knowledge and skills necessary to effectively operate and maintain LAW systems and employ the various LAW munitions and missiles.  Individual training is an integral part and the start of the Mission Area Training Sequence.  The follow-on training stages are unsupportable if personnel are not capable of operating equipment or employing the weapons.

5.2.2
Assessment Guidelines
Tables 4-1 and 4-2 detail the near and mid-term individual formal course requirements for ship and staff personnel respectively.  The courses are displayed in a format similar to the formal school requirements in the COMNAVSURFLANT/COMNAVSURFPAC Surface Force Training Manual (reference (g(.)

The training concept for an equipment/system/subsystem, as specified in the Navy Training Requirements Documentation Manual (P-751-1-9-97), Chapter 2.0, includes operator and maintenance, officer and on-board training.  In the process of developing the training concept for a new LAW equipment or system, individual PMs must first define the knowledge and skill requirements (task analysis) for each individual to execute his or her functions and then assess the courses listed in Tables 4-1 and 4-2 to determine if the training required for the new system can be either:

· Fully incorporated within an existing or planned course, 

· Partially added to an existing/planned course, and/or

· Requires development of a new course.

For example, the operator and maintenance training for the NFCS Phase I+ will be incorporated in the training course for the host TTWCS.  On the other hand, 

 Table 5-1  LAW Courses – Ships 

	COURSE INFORMATION

(LEGEND ON NEXT PAGE)
	DDG

81
	
	CG

CONV
	LOCATION/DESCRIPTION

	
	# Grads
	# Grads
	

	J-221-2311

GCCS-M COP/MARITIME OPERATOR
	3
	
	FCTCL/P. 5 weeks. GCCS-M operation within CIC.

	A-150-0052

NFCS PHASE I OPS/MAINT1
	7
	7
	FCTCL.  3 weeks.  NFCS console operation and organizational maintenance.

	 A-121-0015

TTWCS

OPS/MAINT
	7
	7
	FCTCL/P.   14 weeks.  TTWCS console operation and organizational maintenance. 

	TBD

 T/N

OPS/MAINT
	7
	7
	

	A-4H-0154

SWO CORE

PHASE 1
	All SWO D.O
	All SWO D.O
	SWOS.  11 weeks.  Junior officer D.O., OOD, CIC W.O., JOOD (U/W) training.

	A-4H-0167
SWO GUNNERY
OFFICER
	1
	1
	SWOS.  2 weeks.  Junior officer gunnery/ordnance training (5”/54 MK45, MK 86/34GWS).

	A-4H-0107

SWO DEPARTMENT HEAD
	3
	4
	SWOS.  24 weeks.  Mid-grade S.W. officer department head training.

	K-121-0525

ATWCS W.O.
	3
	3
	FCTCL/P.  3 weeks.  ATWCS LCGR TLAM ECO and basic strike officer duties.

	 A-2G-0068

NFCS PHASE I LAW

COORDINATOR 2
	3
	3
	 FCTCL.  1 week.  NFCS Phase I W.O. and LAW munitions/missiles employment training.

	A-121-0017

TTWCS W.O.
	3
	3
	FCTCP. 4 weeks TTWCS TLAM ECO and TLAM and strike officer duties.

	TBD

T/N LAWC
	X
	X
	

	 S-150-0033MK 34 MOD 1 TEAM
	Team

Training
	Team

Training
	EWTGL/P.  1 week.  MK 34 MOD 1 NGFS team training.

	A-2E-4632

SWOS PCO/PXO
	2
	2
	SWOS.  5 weeks.  PCO/PXO course.

	J-2F-4618

CRUISE MISSILE

COMMAND3
	4
	5
	FCTCL/P.  1 week.  PCO/PXO cruise missile operations coordination training.

	TBD

LA WARFARE COMMAND4
	5
	6
	FCTCL/P.  1 week PCO/PXO/ PDH training in employment of LAW munitions/ missiles.


NOTES:

1.  Holders of NEC 1334 

2.  ATWCS and TTWCS W.O. graduates ordered to NFCS ships,

3.  PCO/PXO/CSO/OPS if updated to include TACTOM until LA Warfare Command course available

4.  PCO/PXO/TAO

Table 5-2.  LAW Courses – Staff

	COURSE INFORMATION


	D

E

S

R

O

N


	P

H

I

B

R

O

N
	B

G


	N

U

M

B

E

R

E

D
	F

L

E

E

T

S
	F

M

F


	LOCATION/DESCRIPTION

	J-2F-0007

TLAM TACTICAL 

COMMANDER COURSE1
	X
	
	X
	X
	
	TTGL/P.  4 days.  Senior Tactical Commanders TLAM capabilities and employment training.

	J-2F-2100

MDS STAFF

EMPLOYMENT
	X
	
	X
	X
	
	TTGL/P.  3 days.  Staff and ship (CVN/LCC) TLAM strike officer training on use of Mission Distribution System.

	J-2G-0080

TOMAHAWK STRIKE STAFF

OFFICER COURSE2
	X
	
	X
	X
	
	TTGL. 7 days.  Numbered Fleet 0-5 and above training and execution of TLAM strikes.

	TBD

LAW TACTICAL

COMMANDERS COURSE3
	X
	
	X
	X
	
	TTGL/P.  5 days.  Senior Tactical Commanders LAW capabilities and employment training.

	TBD

LAW STAFF OFFICER COURSE
	X
	
	X
	X
	
	TTGL/P.7 days. Numbered Fleet 0-5 and above training and execution of LAW missions.

	TBD

 STAFF

L.A. SYSTEMS

EMPLOYMENT
	X


	X
	X
	X
	X
	TTGL/P. TBD.  Junior officer and senior enlisted staff training in employment of LAW munitions/missiles.

	J-2G-3009

JOINT MARITIME

TACTICS4
	X
	X
	X


	X
	X
	TTGL/P.  3 weeks.  Senior officer training in the planning, coordination and execution of multi-threat joint battle group combat operations.

	                                                         LEGEND

	
	
	
	

	
	-  NEW COURSE, UNDER DEVELOPMENT
	
	-  EXISTING COURSE TO BE UPGRADED WITH LAW

	
	 -  NEW COURSE, NOT STARTED
	
	   -  EXISTING COURSE


NOTES:

 1.  Staff LAW WOs  until replaced by LAW Tactical Commanders Course.

2.  Staff LAW WOs until replaced by LAW Staff Officer Course.

3.  LAW staff watch officers/planners

4.  Battle group warfare commanders and senior staff when updated to include LAW

 5.  Following additional courses will be updated to include description, capabilities and concept of employment of LAW systems, munitions and missiles:G-9E-4245    ARG/MEU STAFF PLANNING WORKSHOP

K-2G-0045    SUPPORTING ARMS COORDINATING CENTER

J-2G-3011       JFACC STAFF COURSE

J-2G-0079       STAFF TAC WO  6.  Training material on LAW systems capabilities and employment will be provided to Army and Air Force training commands for inclusion in appropriate courses.

it was determined that NFCS Phase I familiarization training needed to be added to several EWTG, Tactical Training Group (TACTRAGRU) and AEGIS combat systems courses to orient students on the description, capabilities and employment of NFCS Phase I.

This assessment must be conducted in close coordination with any potential host system PM and the applicable Course Curriculum Model Manager (CCMM).

5.2.3
Ship - Enlisted Formal Courses

5.2.3.1
 Operator and Maintenance (O&M)
The only mission area training related O&M courses are the NFCS Phase I and TTWCS O&M courses currently being developed.  
5.2.3.2
 LAW Supervisors
Senior enlisted LAW supervisors are required to attend the following courses:

· NFCS Phase I O&M(A-150-0052)

· TTWCS O&M (upon replacing ATWCS O&M)(A-121-0015)

5.2.4
Ship - Officer Formal Courses

5.2.4.1
 Watch Officers
Engagement Control Officers (ECOs) and Assistant ECOs (AECOs) shall attend:

· ATWCS Watch Officer (K-121-0525)

· NFCS Phase I LAW Coordinator (LAWC)(A-2G-0068)

· TTWCS Watch Officer (A-121-0017)

LAWCs and Assistant LAWCs (ALAWCs) attend the following course when developed:

· K-121-0525 or A-121-0017 and NFCS Phase I LAWC course

5.2.4.2
 Commanding Officer (CO)/Executive Officer (XO)
COs/XOs attend the following:

· Cruise Missile Command (J-2F-4618) (if TACTOM included)

· Land Attack Warfare Command (upon replacing J-2F-4618)

5.2.5
 Ship Land Attack Team Training
The LA CIC team is required attend the one week MK 34 MOD 1 NSFS Team Training 

course conducted by EWTGLANT and PAC to attain and maintain firing qualification.  This course is scheduled to be developed for conventional ammunitions only by April-May 2002.  The course will be upgraded to include the Cargo projectile and ERGM. 

Individual PMs must also assess existing and planned LAW ship team training courses to ascertain if the operational procedures of the new system are more appropriately incorporated in existing/planned team training courses or needs to be the subject of a new course.  In either case, close coordination is required with the EWTG CCMM to reach a decision.  The PM is responsible for developing any new required training material.

5.2.6
LAW Staff - Officer and Enlisted Formal Courses
5.2.6.1
LAW Staff Watch Officers
DESRON, PHIBRON, numbered fleet, battle group and FMF staff watch officers attend the following courses as shown in Table 5-2:

· TLAM Tactical Commander Course (J-2F-0007) until replaced by LAW Tactical Commanders Course.

· Mission Distribution System (MDS) Staff Employment (J-2F-2100). 

· Tomahawk Strike Staff Officer (J-2G-0080) until replaced by LAW staff officer course.

5.2.6.2
Senior Staff Officers
DESRON, PHIBRON, numbered fleet, battle group and FMF senior officers (05 and above) attend the following course:

· Joint Maritime Tactics (J-2G-3009) (when updated to include LAW)

5.2.7
Related Courses

New LAW equipment or systems will introduce capabilities, characteristics and general employment tactics which may have to be added to related LAW courses as familialization training.  For example, Table 4-3 lists various EWTG, TACTRAGRU, AEGIS and FCTC courses which will be modified to include NFCS Phase I familiarization training.  Individual PMs should use this table as a guideline for potential courses that may require upgrade to include new system familiarization training.  Additionally, LAW systems descriptions, capabilities and employment training material developed for Navy courses will be provided to the Army and Air Force for incorporation in appropriate courses.

	Number
	Course
	Location

	A-113-XXXX
	MK/160 MOD 8/MK 46 MOD 1 Operation and Maintenance Differences 
	FCTCLANT

	A-113-2101
	EX 45 MOD 4 Operator and Maintenance Differences
	NSWC/DD

	J-121-0530
	Tomahawk Department Head 
	FCTCLANT

	J-121-0524
	Tomahawk Watch Officer Course
	FCTCLANT/PAC

	J-2F-4618
	Cruise Missile Command Course
	FCTCLANT/PAC

	J-500-2104
	Combat Systems Senior Enlisted Course
	FCTCLANT

	S-2E-4632
	AEGIS PCO/PXO TRK2
	ATRC

	S-2E-1000
	AEGIS PCO/PXO TRK3
	ATRC

	S-2F-4639
	AEGIS Combat Systems Officer TRK2
	ATRC

	S-2F-4310
	AEGIS Combat Systems Officer TRK3
	ATRC

	S-221-0037
	AEGIS Console Operator TRK2
	ATRC

	S-221-0038
	AEGIS Console Operator TRK3
	ATRC

	S-121-0548
	AEGIS Combat System Maintenance Manager
	ATRC

	S-121-0547
	AEGIS Weapon System MK7 Operation and Maintenance TRK2
	ATRC

	S-221-0023
	CIC Team Training (PreCom) Course
	ATRC

	S-221-0031
	Training Supervisor Course
	ATRC

	G-2E-4641
	Reconnaissance Operations Planning
	EWTGLANT

	G-2G-4299
	Expeditionary Warfare Staff Planning Special
	EWTGLANT + MTT

	G-9E-4245
	Amphibious Ready Group/Marine Expeditionary Unit (Special Operations Capable) Staff Planning Workshop
	EWTGLANT



	J-2E-4316
	Fire Support in MAGTF Operations
	EWTGLANT/PAC

	J-2G-0079
	Staff Tactical Watch Officer
	TACTRAGRULANT/PAC

	J-2G-3001
	Joint Forces Air Component Commanders Course
	TACTRAGRULANT/PAC

	J-2G-3009
	Joint Maritime Tactics
	TACTRAGRULANT/PAC

	J-010-4300
	Special Operations Spotter
	EWTGLANT

	K-2E-3114
	Fire Support Coordination Course
	EWTGPAC

	K-2G-0040
	Naval Gunfire Liaison Officer Course
	EWTGPAC

	K-2G-0045
	Supporting Arms Coordination Center
	EWTGLANT/PAC

	K-2G-0048
	Expeditionary Warfare Staff Planning
	EWTGLANT/PAC

	K-2G-0172
	Forward Air Controller 
	EWTGPAC

	K-2G-3615
	Tactical Air Control Party (TACP)
	EWTGLANT/PAC

	K-010-3923
	Basic Reconnaissance Course
	EWTGLANT/PAC

	K-041-0014
	Fire Support Man Course
	EWTGPAC

	
	
	


Table 4-3.  Related Navy LAW Courses
5.3
QUALIFICATION TRAINING

5.3.1
Definition

5.3.1.1
U.S. NavyQualification training includes individual watch station qualification through the Personnel Qualification Standards (PQS) program and individual ship qualification training
preparatory to certification to conduct various LAW missions as part of a battle group.  PQS, as defined in OPNAVINST 3500.34E (reference [y]), are standardized minimum knowledge and skills that an individual must demonstrate before standing watches or performing other specific routine duties necessary for the safe and proper operation of a ship system.  Use of PQS published as a Naval Education and Training document is mandatory.  

Currently, ship qualification to safely and accurately employ LAW munitions and missiles is conducted by the type commander  EWTG prerequisite training for LAW munitions will be provided through a five-day MK 34 MOD 1 NSFS Team Training course currently being developed for conventional munitions. 

5.3.1.2
U.S. Marine Corps


U.S. Marine Corps Fire Support Coordination staff qualification training, equivalent to Navy LAW staff qualification training, is conducted through the Marine Corps Combat Readiness Evaluation System (MCCRES), a standardized list of operational tasks that a unit may be required to perform.  The fire support planning and execution portions of the MCCRES are the list of tasks that a staff must satisfactorily complete in a simulated operational (training) environment.  The fire support portion of the MCCRES is conducted during a Battalion Landing Team or MEU exercise as a unit, instead of on an individual self-paced basis as in the case of PQS.  This qualification exercise normally occurs at the beginning of the intermediate phase of IDTC.

5.3.2
Assessment Guidelines
U.S. Navy individual watch station qualification occurs during Stage 2 of the near-term LAW Mission Area Training Sequence shown in Figure 4-1 . U.S. Marine Corps qualification takes place at the start of Stage 4.  PMs must review existing applicable PQS/MCCRES to determine whether qualification requirements can be either:

· Incorporated in existing PQS/MCCRES or

· Require development of a new PQS/MCCRES



The applicable PQS Model Managers and the PQS Development Group of the Naval Education and Training Professional Development and Technology Center or, for MCCRES, the Marine Corps Training and Education Command (Standards Branch) Quantico, VA, should be consulted in making a determination.

5.3.3
Ship - Enlisted Qualification
LAW PQS qualification requirements are specified in Table 4-4.

5.3.4
Ship - Officer Qualification
LAW PQS qualification requirements are shown in Table 4-4:

5.3.5
Staff Qualification  

Table 4-4  Enlisted and Officer PQS/MCCRES Requirements

	
	     ENLISTED
	
	      OFFICER

	
	Console

Operator
	Assistant

LAWC
	NAVY

Staff
	USMC Staff

(MCCRES)
	Watch 

Officer
	TAO
	NAVY

Staff
	USMC Staff

(MCCRES)

	ATWCS/

NFCS PHASE I


	X
	X
	
	
	X
	X
	
	

	TTWCS/ LAM FC

NFCS PHASE I+

(TLN)
	X
	X
	
	
	X
	X
	
	

	LAW Staff

Watch Officer


	
	
	X
	X
	
	
	X
	X


DESRON, PHIBRON, numbered fleet, battle group and FMF staff watch officers are 

required to complete PQS or MCCRES as shown in Table 4-4.

5.4
COMBAT TEAM (UNIT) TRAINING

5.4.1
Definition

Combat team training is the proficiency training conducted onboard ship for the individual ships’ LAW operators and combat teams, normally through embedded training capabilities.  Combat team training is conducted throughout the IDTC.  As shown in Figure 4-1, combat team training is Stage 3 of the LAW Mission Area Training Sequence and is the primary focus of the basic phase of the IDTC that commences with PQS-qualified LAW watchstanders and ends with ship qualification.  Execution of the basic IDTC phase is the responsibility of the type commander.

Combat team training may be conducted entirely by the ship’s onboard training team or may be supported and facilitated by off-ship training organizations such as ATGs or EWTGs.  Additionally, combat team training may be conducted independently or in conjunction with other LAW organizations, such as a forward observer, other LAW ship or a fire support coordinating agency.

5.4.2
Assessment Guidelines

5.4.2.1
Embedded Training Requirement
OPNAV N76 policy is to conduct LAW operator and  team proficiency training on board using embedded training capabilities.  Specific embedded training requirements will be articulated in the respective ORD.  In general, however, individual PMs are required to develop embedded training that is interactive with the ship’s combat system suite and fully compatible with any existing embedded and on board training capability.  Onboard training shall support individual proficiency.  Embedded training shall support realistic end-to-end team proficiency training, shall be capable of supporting both stand-alone and multi-ship and battle group training and shall be sufficiently scalable to incorporate distance team training in port and underway.  Embedded training capability shall support training with both actual and simulated C4 links.

5.4.2.2
Embedded Training Development
To comply with the above requirements, individual PMs must assess the existing onboard embedded training capabilities and any embedded training capability being developed by other LAW PMs to determine whether the new system requirement can be most cost effectively:

· Added to an existing embedded capability,

· Integrated with an embedded capability under development, or

· Requires development of a new embedded capability.

Development of individual and team embedded training must be based on the four major roles of a LAW ship as defined in the Concept of Operations for Surface Combatant Land Attack Warfare 2005-2015 ofof July 2001.

· NSS Single-Ship Role – A single surface combatant operating alone, either by design or in anticipation of a greater force arriving in theater, must be capable of planning, targeting, controlling,  coordinating, deconflicting, executing and assessing own ship fires.  The ship will receive mission orders, commanders’ guidance and rules of engagement from higher authority, with no higher-level on-scene commander or fires coordinating element in area of operation.  The ship will execute fire missions based on surveillance and targeting data provided by reconnaissance and surveillance elements ashore, organic or off-board targeting systems, or higher authority.  The ship will have the authority to determine which targets to engage, with what weapons and to what degree, consistent with mission orders, existing rules of engagement and commander’s guidance.

· NSS Multi-Ship Role – A single surface combatant  may be required to plan, target,  control, coordinate, deconflict, execute and assess the results of fire for a group of surface combatants operating in concert, apart from a battlegroup or other controlling agency ashore while conducting NSS missions.

· NSFS Supporting Unit Role –   The supporting unit will provide fires in support of maneuver forces operating or preparing to operate ashore.  This may consist of one or more ships, each individually receiving orders to fire, from a fire support coordination agency of the supported unit or directly from a forward observer.

· NSFS Controlling Unit Role –   The controlling unit will direct and control the fires of multiple surface combatants in support of maneuver forces operating or preparing to operate ashore.  The controlling unit will receive requests for fire support from fire support coordination agencies, process the requests in accordance with appropriate commander’s guidance and rules of engagement, and assign one or more ships under its control to provide the requested fires.

5.4.2.3
Afloat Training Group (ATG) Training
Individual PMs will provide the ATGs with a capabilities and limitations briefing prior to the fielding of any new system.  PMs will also provide differences familiarization training and material to ATGLANT and ATGPAC on a one time basis whenever there is a significant modification.  This requirement will ensure that fleet Sailors receive training based on the most current system build in service.  In addition, PMs shall provide stand-alone scenario generation, transmission and reconstruction software and hardware to training agencies responsible for providing shipboard LAW training (e.g., ATGs).

5.4.2.4
Tactics, Techniques and Procedures (TTP) Development.

TTPs for LAW are developed by the Surface Warfare Development Groups (SWDGs), Naval Warfare Development Center (NWDC) and other agencies, such as Naval Surface Warfare Center, Dahlgren and Port Hueneme.  Individual PMs shall initiate early TTP development with the appropriate SWDG, either in conjunction with other LAW PMs or independently for the new system to ensure TTPs are available at Operational Evaluation (OPEVAL).  In addition, the individual PMs shall make sure TTPs are incorporated in formal courses, PQS, embedded training and exercises, as appropriate.

5.4.2.5
LAWEX
LAWEX will be a dynamic, comprehensive, integrated fleet exercise designed to train operators and command and control decision makers in LAW TTPs during IDTC.  It will provide the opportunity for multiple ships, staffs and supported units to train staffs and LAW watch teams in proper missle and gun engagement procedures integrated with voice and digital communications and command and control procedures. Ships and staffs will participate in Land Attack Warfare Exercise (LAWEX) during Stages 3 and 4 of the LAW Mission Area Training Sequence.  The function and scenarios of LAWEX must be reviewed by individual PMs to ensure the capabilities of their new system are appropriately incorporated.  The review shall be coordinated with Commander Fleet Forces Command (CFFC) with Commander-in-Chief, U.S. Atlantic Fleet (CINCLANTFLT) and Commander-in-Chief, U.S. Pacific Fleet (CINCPACFLT) who, in turn, will be responsible for the exercise structure and procedures and coordinating appropriate MEF  requirements.  Individual PMs are responsible for assisting in any upgrade of LAWEX scenarios attributed to a new system.  In support of LAWEX, stand-alone scenario generation, transmission and reconstruction software and hardware shall be provided by PMs to training agencies responsible for conducting LAWEX.

5.4.3
LAW Proficiency Team Training
5.4.3.1
Embedded Training
The ship shall conduct periodic LAW proficiency training for individual operators and the combat team commencing in Stage 3 (IDTC Basic) using onboard, embedded training capabilities.  Team training may be performed “within the lifelines” or in conjunction with other LAW activities, such as a forward observer.  Proficiency training is conducted in port and underway and is coordinated by the ship’s training team.  The area ATG also trains the LAW training team and may assist the training team in conducting proficiency training.

5.4.3.2
Ship Qualification
The qualification of a ship to fire LAW weapons by the type commander is the culmination of Stage 3 and shall be conducted in compliance with COMNAVSURFLANT/PAC instructions.

5.4.3.3
LAWEX

LAWEX, conducted by ships in port or at sea, will be periodically scheduled and controlled by CINCLANTFLT/CINCPACFLT.  Ships and all staffs will participate in LAWEX throughout the IDTC and while deployed, especially during Stages 3 and 4 of the Mission Area Training Sequence as shown in Figure 4-1.

5.4.3.4
Staff Training
Training of warfare commander, DESRON, PHIBRON, numbered fleet, battle group and FMF staffs in staff planning functions will be provided in the Battle Group Staff Planning Course (BGSPC) during Stage 3.  This course is currently presented by TACTRAGRU-LANT/PAC in three phases and focuses primarily on Crisis Action Planning (CAP) and Navy CAP at the battle group Cruiser Destroyer Group (CRUDESGRU) or Carrier Group (CARGRU) and warfare commander level.  Typical Composite Training Unit Exercise (COMPTUEX) and Joint Task Force Exercise (JTFEX) scenarios are used in each BGSPC phase.  In addition, training of PHIBRON and MEU staffs will also be provided in ARG/MEU workshops.  LAW scenarios have not yet been developed for BGSPC.

5.5
SAG/ARG/MEU/BG/JOINT OPERATIONS TRAINING

5.5.1
Definition

SAG, ARG, MEU, battle group, and joint operations training consists of in-port and at-sea, simulated and underway training designed to qualify a battle group or ARG/MEU to plan and execute LAW missions in the projected deployment area.  The fourth and last stage of the LAW Mission Area Training Sequence, it is further subdivided into IDTC Intermediate and IDTC Advanced phases.

Stage 4 starts with ships qualified to fire LAW weapons and DESRON, PHIBRON, numbered fleet, battle group and FMF staffs trained to plan and control a LAW mission.  The objective of IDTC Intermediate is to certify the battle group or ARG/MEU is ready for advanced integrated operations.  Similarly, during IDTC Advanced, the goal is to certify the battle group, ARG or MEU for the full spectrum of warfare missions applicable to the projected deployment area.  The advanced phase of IDTC normally includes integration of the joint staff and supported units.  LAXEXs will be scheduled throughout all phases of the IDTC.

5.5.2
IDTC Intermediate
5.5.2.1
Purpose
The purpose of the IDTC Intermediate phase is to prepare and qualify battle groups and ARGs/MEUs for the next, advanced stage of integrated multi-warfare training.  Commander, Second Fleet (COMSECONDFLT) and, , Commander, Third Fleet (COMTHIRDFLT) are responsible for the Intermediate phase of IDTC.  The prepatory training is achieved through Warfare Commanders Conference Training and an ARG-MEU Workshop followed by the COMPTUEX and Marine Expeditionary Unit Exercise (MEUEX) discussed below.

5.5.2.2
Warfare Commanders Conference Training/ARG-MEU Workshop

Warfare Commanders Conference Training is a scenario-driven course designed to test battle plans and objectives of the individual battle group warfare commanders.  It is normally a one-week course conducted at TACTRAGRULANT and PAC with course length dependent upon the number of warfare commanders participating.  The course is scheduled periodically by the battle group commander in advance of COMPTUEX and may utilize simulation systems.  


The ARG/MEU Workshop is a familiarization course structured for PHIBRON and MEU staffs and major subordinate elements to brief capabilities, discuss required relationships and address the methods for conducting rapid response planning.  This one-week course is conducted by the EWTGs at the same time in the IDTC as the Warfare Commanders Conference Training.

5.5.2.3
COMPTUEX/MEUEX

COMPTUEX is an at-sea, live fire (where possible) exercise which coordinates single and multiple ship training within the battle group and exercises individual warfare areas.  This part of the intermediate IDTC is scheduled and controlled by COMCARGRU FOUR/ COMCARGRU ONE with the objective of certifying the battle group ready for advanced battle group operations and the goal of achieving M1/M2 rating in training readiness.  The LAW area will be included in COMPTUEXs upon establishment of a LAW commander in the battle group.

MEUEX is also an at-sea live fire (if possible) exercise during which the ARG and MEU practice their respective projection ashore missions together.  It is scheduled and controlled by COMPHIBGRU TWO and THREE and the Special Operations Training Groups with NSFS ships, when available, as a rehearsal for the Special Operations Capable Exercise (SOCEX) in the advanced phase of IDTC.  LAW requirements will be incorporated in MEUEX when the LAW commander is established.

5.5.3
IDTC Advanced
5.5.3.1
Purpose
Certification of the integrated battle group/ARG/MEU to conduct concurrent multi-warfare missions in the projected area of deployment is the objective of the IDTC advanced phase.  Responsibility for this phase lies with COMSECONDFLT and COMTHIRDFLT.

5.5.3.2
Maritime Group Inport Training (MGIT)/Battle Group Amphibious Readiness Group Integrated Training (BGARGIT)
MGIT (TACTRAGRULANT) and BGARGIT (TACTRAGRUPAC) is a course designed to facilitate battle group staff and warfare commander planning and execution of warfare areas through scenario driven wargames relevant to the projected deployment area.  It is scheduled periodically by COMSECONDFLT/COMTHIRDFLT at TACTRAGRULANT and PAC respectively for a nominal four-day period preceding the Joint Task Force Exercise (JTFEX).  In addition to planning sessions, the course provides tactical scenarios that focus on warfare commander relationships and cohesiveness while flexing the warfare area capabilities.

5.5.3.3
JTFEX/SOCEX
JTFEX is a fully integrated, multi-warfare at-sea live fire (where possible) battle group exercise scheduled by COMSECONDFLT/COMTHIRDFLT as the final battle problem prior to deployment.  Qualification of the battle group/ARG/MEU to conduct all warfare missions in the planned area of deployed operations constitutes the conclusion of both the IDTC and the Mission Area Training Sequence.

The Supporting Arms Coordination Exercise (SACEX) is a subset of JTFEX which may be a combined total force exercise for the battle group, ARG and MEU, including designated SACC and Fire Support Coordination Center agencies, to perform the various phases of amphibious operations.  SACEX is controlled by COMPHIBGRU TWO/Second Marine Expeditionary Force (II MEF) and COMPHIBGRU THREE/ First Marine Expeditionary Force (I MEF).

SOCEX is a challenging live scenario-controlled exercise which tests the ARG/MEU ability to conduct most of the special operations capable missions in response to unannounced scenarios.  SOCEX is controlled by COMPHIBGRU TWO/II MEF and COMPHIBGRU THREE/ I MEF normally as the last phase of JTFEX and may not include participation of the battle group.

5.5.4
Assessment Guidelines
5.5.4.1
Program Manager
The simulated training and at-sea fleet exercises conducted during the IDTC Intermediate and Advanced phases focus on the individual and integrated battle planning of the warfare commanders.  At the present, the requirement for a LAW commander has not yet been formally established within the battle group structure.  Upon implementation of the LAW mission and associated commander, LAW scenarios will have to be developed for both the simulation training courses and fleet exercises.  These scenarios must accurately reflect the capabilities, concept of operations and TTPs of LAW systems, munitions and missiles.

Current LAW PMs must be prepared to assist TACTRAGRULANT/FCTCPAC, COMCARGRU FOUR/ COMCARGRU ONE and COMSECONDFLT/COMTHIRDFLT  in developing these scenarios.  Subsequently, individual PMs must become familiar with and support Stage 4 scenarios to ensure the concept of operations and TTPs for new systems are appropriately integrated.

5.5.4.2
Fleet
As stated above, LAW scenarios must be developed collaboratively by TACTRAGRULANT/FCTCPAC/, COMCARGRU FOUR/ COMCARGRU ONE, COMSECONDFLT/COMTHIRDFLT and COMMARFORLANT/COMMARFORPAC when the LAW mission is officially established.  Further, as technology fosters improved methods of fleet training (e.g., distance training) or TTPs change, new requirements needed to update simulation training and fleet exercises must be identified and forwarded to the M&T WIPT for incorporation in this document.

CHAPTER SIX

MANPOWER AND PERSONNEL CONSIDERATIONS

6.1
INTRODUCTION

While the central purpose of this document is to address LAW mission area training requirements, manpower and personnel issues are closely related and virtually inseparable from training requirements.  This interdependency is acknowledged throughout this document by the frequent appearance of the acronyms HSI and MPT and further expanded and discussed in this chapter.  

6.2
MANPOWER CONSIDERATIONS

6.2.1
Program Requirements Documentation


The MNS and the ORD and associated KPPs must provide the mission area perspective that is expected from the programs that are generated in response.  Recently, a side-by-side comparison of the HSI requirements stated in each of the LAW system ORDs was conducted and recommended changes forwarded to the LAW warfare sponsor for inclusion in updates to the individual ORDs.  The two-fold purpose of this initiative was to assess the adequacy of the overall HSI direction provided to each individual program, with particular emphasis on embedded and mission area training requirements, and to ensure consistency throughout the mission area.

6.2.1   Manpower Reduction Background
Since the Second World War, the capability of U. S. Navy warships has increased by orders of magnitude.  Likewise, the complexity of U. S. warships has increased dramatically, both in terms of the number and complexity of shipboard systems and in the knowledge and skill requirements to maintain and operate those systems.  Despite these increases in capability and complexity, warship crew complements have not grown in parallel.  Through the incorporation of technology, dramatic increases in capability have been achieved, without a corresponding increase in manpower. In some areas, notably engineering watchstanding requirements, use of improved technology (e.g., use of gas turbine vice steam propulsion and electrical generation) has resulted in an absolute decrease in manpower requirements. However, fleet-wide, these decreases have been offset by increases in combat systems and C4ISR manpower requirements.  Overall, although manning on individual ship classes has varied somewhat, the mean has remained constant.

Since the early 1960s, the U.S. Navy has recognized the value of thorough manpower analysis.  A need to optimize manning has become increasingly important as the cost to recruit, train and retain the high quality personnel required to maintain and operate our sophisticated warships has steadily increased.  In today’s operational and funding environment, failure or inability to optimize crew sizes will have a more significant impact on limited resources, which could potentially limit the size and capability of the fleet the nation can afford.  Although the value of optimizing manpower/crew size is readily apparent, a number of factors have hampered past efforts to do so.

· Historically, acquisition programs have been assessed primarily on the basis of  acquisition costs alone. Consequently, there has been little or no incentive for systems commands and PMs to increase acquisition costs in order to reduce TOC.

· Similarly, resource sponsors (and Congress) have not emphasized the importance of TOC when evaluating programs, reinforcing PMs’ reluctance to accept higher acquisition costs in order to achieve future savings.

· While acquisition costs are generally well defined, accurately assessing TOC normally requires careful analysis and the use of projections and estimates that are subject to debate and interpretation.

Successful TOC reduction initiatives, especially efforts to optimize manpower, require that all aspects of workload and watchstanding requirements be considered.  For example, totally eliminating maintenance requirements for a shipboard system might not result in a decrease in crew size if Condition I or Condition III watchstanding requirements are not also reduced. Similarly, minimizing maintenance and watchstanding requirements might not result in a corresponding decrease in crew size if unique knowledge or skill requirements (i.e., required NECs) are not also reduced.

The technologies required to reduce workload exist and continue to grow.  The cost of technology is declining relative to the cost of manpower, and this trend is likely to accelerate.  There are many opportunities to leverage off industry initiatives to increase productivity and optimize manpower requirements.  In addition to reduced costs, the benefits of optimizing manpower requirements include: improved capability and total system performance, improved quality of life, and potentially fewer Sailors in harm’s way.

6.2.2
Requirements Determination

As suggested above, previous acquisition and modernization program policy and processes have not emphasized manpower resource constraints.  Further, past acquisitions have not fully taken into account the manpower available to operate, maintain and support new systems; and, the manpower requirements for many new systems, modifications and upgrades have exceeded that of legacy systems and available manpower.  Operational readiness and suitability depend directly on the effectiveness of the interactions among all components of weapons systems, including human components; therefore, future manpower strategy requires that systems be designed with full consideration of the people who will operate, maintain and support them. Manpower requirements can be optimized by taking advantage of the opportunities afforded in the acquisition process.  In addition, technology development efforts, including AoAs, Advanced Technology Demonstrations (ATDs), Advanced Concept Technology Demonstrations (ACTDs) and Science and Technology (S&T) initiatives most evaluate and document the manpower implications of each alternative.  As the single greatest contributor to total ownership cost, there is no way the importance of fully considering manpower requirements early in systems design can be overstated.

6.2.3
Requirements Coordination 

Nowhere is the need for close coordination between and among LA systems greater than it is with respect to determination of manpower requirements.  Independently developed systems will yield inflated manpower requirements and, when aggregated at the platform level, will result in unsupportable and unaffordable programs.

6.2.4   Optimal Manning 

Optimal Manning is that crew size which provides the required mission capability, while achieving the best balance of affordability and risk. Determination of Optimal Manning is based on a comprehensive analysis of mission requirements, personnel capabilities, workload, environment, and system capabilities and function. 

Accomplishment of most naval warfare missions can be broken down into the performance of a set of mission related tasks or functions. Most of those tasks or functions can be accomplished by either human judgment/effort or through use of technology. 

Figure 6-1 indicates a representative human/technology trade-space.  To achieve the  required mission capability,  a system must perform certain functions.  To perform these functions, the system designer may rely either on the use of technology, or on the use of human judgment/workload.  The earlier in the system design process, the more flexibility the designer has in selecting either technology or human workload to meet mission functional requirements. The system capability curves in Figure 6-1 are asymptotic because some level of technology is normally required to perform a given function, regardless of how much manpower can be made available, while some element of human judgment is normally required to accomplish the mission, regardless of the level of technology available to the designer.
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Figure 6-1.  Manpower/Technology Trade Space

Figure 6-2 shows the total cost of technology and manpower to achieve a required level of capability.  The decreasing crew size/increasing level of technology required to achieve a specified level of capability is shown along the horizontal axis while the MPT, technology and total cost to meet the mission are shown on the vertical axis.  The total cost curve is determined by two components: cost of technology and total MPT cost.  Total MPT cost, in turn, includes both shipboard manpower costs as well as required external manpower and support costs including training, administration and maintenance support. 

As indicated in Figure 6-2, as crew size is reduced, manpower O&S costs are also reduced, while the cost of technology rises.  These relationships are not linear.  In general, as crew size is reduced the marginal benefit of further crew reductions decreases, while the marginal cost of replacing crewmembers with technology increases.
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Figure 6-2.  Manpower/Technology Trade Space

  For example, a 10% decrease in crew size will not result in a 10% reduction in manpower O&S costs if training requirements for the remaining crew or if external support requirements increase as a consequence.  The Optimal Manning point occurs where the balance between technology and manpower produces the lowest total cost.  It is critical to recognize that Optimal Manning is not the same as minimum manning, and that the optimal crew size will rarely, if ever, be the minimum achievable crew size.

6.2.5   Approaches to Manpower Reduction

To achieve maximum benefit from manning optimization initiatives, all aspects of human workload and function must be considered, especially system operations and watchstanding, maintenance, and knowledge/skill requirements. HSI methodologies are addressed in Chapter Seven Six. However, it is worth discussing some general approaches system designers can use to reduce MPT requirements through use of technology (examples are intended to be representative vice exhaustive).  

6.2.5.1   System Operation and Watchstanding Reductions

  System operation and watchstanding requirements may be reduced through:

· Use of automation technologies that directly replace watchstanders with equipment. Examples include: Replacement of dedicated trackers with automatic detection and track functions in radar systems; replacement of status board keepers and phone talkers with automated status boards and large screen displays, and improved interior communication systems; and replacement of magazine crew members with automated ammunition handling systems.

· Use of automated tactical decision aids and support systems that reduce the time and effort required by an operator to perform a function. Examples include: Aegis  doctrine statements that automate or simplify track management, identification, and engagement functions; Rapid Anti-ship Missile Integrated Defense System support of anti-ship missile defense maneuvering and engagement management; and automated mission planning systems that support strike, undersea warfare and mine warfare missions.

· Enhanced system ergonomic and HCDs that improve the performance and efficiency of watchstanders, especially in the areas of information management and operator interfaces. Examples include use of color, "heads-up", and "virtual reality" displays; use of "knowledge-based" vice "data-based" tactical systems; "pull-down" and browser based reference systems; and potentially, use of voice recognition technology.

· Use of multi-modal watch stations that permit task sharing and optimize workload within the watch team.

6.2.5.2  System Maintenance Reduction
System maintenance requirements may be reduced through:

· Improved system designs that are inherently lower maintenance. Examples include: replacement of steam propulsion and generating systems with gas turbines; use of vertical launching systems vice mechanically trained launchers; use of static frequency converters vice motor-generators; use of air vice water cooling; and, in general, the use of software vice hardware to perform system functions.

· Use of improved materials and components within existing designs. Examples include: use of resistant materials and improved surface coatings to reduce corrosion and replacement of tube and analog components with solid-state components.

· Use of automation and/or distance support to reduce planned maintenance requirements and to simplify corrective maintenance.  Examples include: remote equipment performance monitoring and automated data collection and analysis capabilities; use of condition-based vice time-based maintenance; incorporation of built-in-test equipment, automated diagnostic systems and automated calibration and alignment capabilities; and use of onboard "expert systems" and "reach-back" or "anchor-desk" capabilities to support corrective maintenance and troubleshooting.

· System designs that facilitate and streamline the performance of the planned and corrective maintenance that can not be eliminated. Examples include: use of modular components; elimination of soldered connections; design-for-access; and full support of logistics requirements, including operating procedures (Combat Systems Operation Sequencing System), technical documentation (drawings, technical manuals), and equipment (spares, test equipment).

6.2.5.3.  Reductions in Knowledge and Skill Requirements
Most if not all of the methods used to reduce watchstanding and maintenance requirements also produce reduced crew knowledge and skill requirements. In addition, MPT requirements can be reduced through:

· Use of common vice system specific components and designs to reduce or eliminate system specific NEC and training requirements.  Examples include use of standard  consoles, computers and controllers with tailored software vice unique hardware. This has the added benefit of reducing other ILS costs and increasing manpower distribution flexibility.

· Standardization of system displays, interfaces and controls to simplify watch station training and qualification.  Allows operators to focus on their tactical and operational responsibilities vice the mechanics of console operation.

· Commonality of embedded and onboard training capabilities and processes.
6.3   PERSONNEL CONSIDERATIONS

6.3.1   Billet Authorizations
Billets become authorized only after the requirements have been established and the resource sponsor provides funding. Optimal Manning, by definition, demands full funding commitment on the part of the sponsor and a personnel distribution system that delivers personnel on time, 100% of the time. The current practice of establishing a manpower requirement and then funding only a certain percentage of that requirement is incompatible with the concept of Optimal Manning.
6.3.2   Quality of life

Quality of life plays a central and increasingly important role in most facets of manning, from recruiting and retention to human performance.  With fewer personnel on board, attention can be given to enhancing habitability conditions, such as increased privacy and recreational arrangements.  Workload and work-cycle provisions must be carefully considered so that there can be a positive impact on quality of life at sea.  Initiatives to enhance at-sea conditions include reducing watch station requirements and designing maintenance concepts that allow deferral of maintenance actions until the ship returns to port.  A number of European countries have developed and implemented commercial “ships of the future” crewed at minimum levels.  A distinguishing characteristic of these ships is that human performance and safety are generally supported by effective implementation of human engineering principles.  The result is typically a ship with balanced workloads, minimum maintenance, and high crew acceptance, continuity and productivity.

6.3.3   Personnel System Policies Advanced Personnel Management
Reduced crew sizes will impact the variety and types of skills required, thus impacting recruiting, community management and assignment processes and posing new and demanding problems for management of career progression, skill development, and crew continuity.  Increased automation of tasks will reduce the number of junior paygrade requirements and will increase the proportion of skilled technicians at the journeyman level, who will be able to  solve problems and repair equipment with system assets.  New crewmembers will be required to report with the requisite knowledge and skills and maintain that capability throughout their duty assignment.  

The Navy has traditionally relied on a pyramidal structure, with many apprentice personnel providing the base for smaller numbers of journeymen in the middle, and fewer still master operators/technicians at the top.  This traditional system will not support a human-centered designed crew that is composed of many journeymen and relatively few apprentices.  Fundamental changes in recruiting, training, retention, promotion and compensation will be required to create a personnel system that can maintain and deliver an expanded jouneyman base.  Resource models must be developed that can meet future requirements for personnel, be sustainable throughout the program life and integrate with existing Navy personnel requirements.  Likewise, shore support must be restructured to accommodate the workload shifted from sea to shore, to maintain a pool of readily deployable personnel and to provide platform-unique en route training.  Optimal Manning will work only if both the at-sea and ashore components are fully funded and executed on a timely basis.  Through a fundamentally improved community management process and in conjunction with improved training techniques, an advanced, integrated personnel management process will be needed to ensure that the right human resources are delivered at the right time  in the brave new environment of the future.

6.3.4.  Land Attack Specialization
Decisions regarding LA officer (designator/Navy Officer Billet Classification [NOBC]) and/or enlisted (rating/NEC) specialization will need to be made in the mid-term. Their mention here at this juncture is to provide a placeholder for that future action.  Future systems development, however, must work toward reducing the requirement for system-unique personnel specialization codes.  Transferability of operating and maintenance skills between LA systems should be a long-term design objective.

CHAPTER SEVEN

METHODOLOGIES

7.1
INTRODUCTION

Processes that promote an integrated design approach - which include the roles and requirements of the human - have been used extensively in systems where human performance and safety are critical, such as manned spacecraft, commercial and military aircraft, and nuclear power plants.  Seldom have they been fully applied to surface warfare systems or total ship design. To achieve the goals of affordability and effective system performance, the system design process is needs to be examined.  We can no longer afford “stove-piped” engineering practices that fail to consider overall system (including human) requirements.  For example, the automation of selected human functions on ships has been identified as a critical factor in achieving Optimal Manning and cost reductions, as well as improving future system performance.  However, in order to determine the optimal automation of functions, that is, the appropriate mix of human and machine, a thorough system development process that emphasizes the role of the human in the overall system is essential.

This chapter identifies and briefly describes the major methodologies that are to be utilized to attain effective and affordable LAW systems.  HSI and the human engineering process provide the frameworks for HCD and top-down functional analysis, while the detail of specific MPT requirements are addressed in the training planning and documentation processes.   Since life cycle cost must also be considered in system tradeoff analysis, a description of the models available to capture accurate MPT cost data is also included.

7.2
HE PROCESS

HE is the application of human performance principles, models, measurements and techniques to systems design. The goal of human engineering is to optimize systems performance by taking human physical and cognitive capabilities and limitations into consideration during design.  The HE process is outlined in Figure 6-2, and each of the process steps is briefly described in the paragraphs that follow.

7.2.1  Mission Analysis
Determine overall purposes or objectives and capabilities of the system and the environment in which the system must operate.  Determine what basic functions the system is intended to perform.  Identify or create mission scenarios.  Focus in this stage is on the definition of the system boundaries, treating the system as a “black box” and defining inputs, outputs, environment and other constraints.


Figure 7-2.  Human Engineering Process Top Level Diagram

7.2.2  Requirements Analysis
Identify the characteristics of the system necessary to meet mission requirements.  Determine the intended users and maintainers of the system.  Identify and define the activity-related needs of users.  Assess the feasibility and internal compatibility of the system requirements.  Define the system’s measures of effectiveness and measure of performance and the mission, human and job/task requirements.  Define the human role strategy and manning, training and cost guidelines.

7.2.3  Function Analysis

Define the system’s functional architecture – the sequence of operations or events to turn inputs into desired outputs – and compare the potential alternatives.  Although the system may be broken into functions, tasks and subtasks to be performed, do not allocate those functions to any particular system components.  This stage and the three following stages may be initially performed at a high system level with little function decomposition, but these stages must be reiterated at a level of greater detail. 

7.2.4  Function Allocation
Distribute the defined functions between available resources (humans, hardware or software).  The allocation of some functions will be mandatory and predetermined by constraints established in the mission analysis or requirements analysis stages of design.  Allocation should also be determined by comparison of performance between humans, hardware and software; cost factors; and effective and cognitive support for the operators.  Allocation decisions should be made to maximize total system performance and effectiveness.  Allocation of a function may require redefinition of its component sub-functions.  Function allocation will also be guided by what pieces of information and decisions are required to initiate, sustain and otherwise support the functions.

7.2.5  Design

Define a time-based description of the allocated functional architecture of the system.  Particular attention must be paid to interactions between tasks and between humans and equipment and the flow of information and objects between components of the system as currently allocated.  Analyze this architecture and redefine functions and tasks as necessary to meet mission requirements.  Determine whether or not the specified levels of activity (physical, mental, etc.) of both humans and equipment can be met with the resources currently available, or projected to be available.  Once the functional architecture meets mission and system requirements, operator interfaces may be specified and designed.

7.2.6  Verification

Assess the potential performance of the system with respect to its ability to achieve its required levels of operation.  Verification may be carried out either during conceptual stages using analytical or executable system models or after a physical prototype or mock-up has been constructed using human-in-the-loop simulations.  Verification of some system components may be concurrent with design of other components.  Verification is performed within the context of design, not production.  If the system under design is unable to achieve the required levels of performance and operation, then either the requirements must be altered or the design must be improved through re-allocation of functions or selection of an alternate design. 

7.3
HSI Methodologies


Methodologies to support the design of a total system, of which the human operator is a vital part, are essential for the successful development of future systems.  Nominally, a human operator performs a variety of tasks under varying operational conditions.  Hence, the automation of human tasks is not just a simple replacement of man with machine.  Instead, it is a complicated process of tradeoffs between man and machine, man and man (e.g., enhanced training to provide improved operator performance), and many other issues (e.g., considerations of reliability and availability for a machine versus an operator).  The previous methods for performing human/system engineering were typically limited to ergonomics and human/machine interfaces.  They did not support tradeoff analyses between hardware, software, and human resource allocation.  They did not scale up to large and complex systems that require multiple operators, dynamic and varied modes of operation, real-time performance, high levels of ambiguity, extended workloads and other stresses, and multiple task interdependencies.  Including this broad characterization of human factors in the early phases of the development process opens a new design dimension which system engineers have not fully exploited or considered in the past.  Issues relating to habitation, medical support, crew morale and physiology also become part of the total system design.


The SC-21/Office of Naval Research S&T Manning Affordability Initiative, using a Human Centered Design Environment (HCDE) has leveraged the prior efforts into a series of human engineering methodology and human performance model tools for engineering systems that are a complex mix of hardware (HW), software (SW), and human resources.  These methodologies/models provide an important bridge between systems engineering and human engineering.


A generally accepted application of these tools is a top down approach in the sequence described below.  However, the advantage of the HCDE tools is that a specific application sequence is not required.  A project could, in reality, start from both a top down and bottom up approach concurrently.  Further information on Human Engineering Process Tools can be found at the SC-21 S&T Manning Affordability Initiative website: www.manningaffordability.com.

7.3.1  Dynamic Object-Oriented Requirements Systems (DOORS)


DOORS is primarily used in the Mission Analysis and Requirements Analysis steps of the HE Process.  It is ideal for managing requirements throughout development life cycles.  Requirements are handled within DOORS as discrete objects.  Each requirement can be tagged with an unlimited number of attributes (text, integer, Boolean, real, date, enumeration, etc.) allowing easy selection of subsets of requirements for specialist tasks.  With DOORS, requirements can be kept simple by clearly expressing them as a hierarchically organized set of text, pictures and tables to overcome the “runaway requirements” problem.  (DOORS allows objects to be linked.  From requirement to test, from design to code, simply point at the text in the document and press “create link”.  DOORS also supports impact reports, compliance matrices, orphan reports and completeness checks through information traceability.)  DOORS may also be used in the Verification step to check requirements.

7.3.2  CORE


CORE is primarily used as a generic functional analysis tool in step 3.  It provides automated solutions for requirements analysis and management, behavior analysis, architecture synthesis, and resource allocation, while ensuring design traceability and verification.  (CORE unites a proven methodology for development with finely tuned Requirements Specifications Language and an executable behavior model.)  CORE enforces consistency, interactively deriving and associating requirements and physical architectures.  A discrete event simulator option (COREsim) executes the process behavior diagram to provide an assessment of system performance and to verify the dynamic integrity of the conceptual design.  CORE may also be used in function allocation, but mostly for allocation between available HW-SW subsystems or existing HW-SW-human subsystems.

7.3.3   Integrated Mission Analysis and Scenario Generation (IMAGE)


IMAGE is used to support the identification of top-level system functions and operational scenarios.  Based on CORE function hierarchy, it can be used to identify the degree of automation of these functions.  Specific to ship systems, IMAGE takes mission requirements and descriptions, such as ORDs, to conduct system mission and functional analysis.  Outputs of IMAGE include functional flow-block diagrams of top-level system functions and the operational scenario of these functions.  A database of top-level system functional requirements, including required information, required performance, required decisions, required interfaces and required support, is also a part of the analysis result.  IMAGE is applicable to the Mission Analysis, Requirements Analysis and Function Analysis steps of the HE process.

7.3.4  Integrated Performance Modeling Environment (IPME)


IPME is an integrated environment of models intended to help the human factors practitioner analyze human system performance.  IPME provides detailed allocation decisions between humans and HW/SW and conducts human task analysis of the functions allocated by CORE to the human.  It provides a more realistic representation of humans in complex environments, interoperability with other model components and external simulations, and enhanced usability through a user friendly graphical user interface.  IPME output may be used in queuing analysis, decisions on operators in complex situations, task failure and hierarchical representation of tasks.  IPME has five component models, a measurement suite that can be used for blocked design of experiments and the Prediction of Operator Performance workload measurement method.  The component models are: 

· Task network – procedures the human performs in support of a goal,

· Operator model – describes each operator in a crew in terms of characteristics,

· Environment model – the environment in which the crew operates, i.e. temperature, vibration, etc.,

· Performance-shaping model – a set of performance stressors, and 

· External models – an interface for communicating with one or more external simulators or programs.


IPME can be applied during the first five steps of the HE process.

7.3.5  Team Integrated Design Environment (TIDE)


TIDE is used to determine the best way to distribute tasks already allocated to the human among a team or crew.  Used primarily in the Design step, it optimizes teams to execute complex missions given new technologies, training, selection, or procedures.  It enables the designer to define constraints on team structure and operations, generate mathematically optimal teams, and quantify their performance with respect to requirements for mission tempo, workload, and size.  TIDE enables system designers to answer several difficult questions that are key to reducing total ownership costs.  Specifically, TIDE estimates the impact of the following factors on overall system performance: 

	· Optimized task assignment
	· Breadth of operator skill

	· Optimized task assignment + team resizing
	· Functional redundancy of operators

	· Depth of operator skill (speed or capacity) as enabled by technology, training, etc.
	· Scenario intensity & simultaneity



TIDE takes data representing a mission, tasks, and operators, and applies algorithms that optimally assign tasks to a new team, schedule its tasks, and measure its performance.  A simple set of parameters enables the user to perform analyses of workload, coordination, and mission execution tempo in support of trade analyses.


The principle component of TIDE is the Dynamic Task Allocation (DTA) module.  It allocates tasks to achieve the optimal mission tempo (or schedule) with optimally balanced workload.  It presents data visualizations with which the analyst can evaluate: 1) the optimal mission execution schedule for the given team, 2) the distribution of tasks between members of that team, 3) the timing and amount of coordination and communication, and 4) the workload imposed on each decision maker.  TIDE produces tabular output for detailed analysis and its visualization tools produce richly informative displays of complex data.  These visualizations communicate  (1) who does what tasks, (2) when they do them, (3) what workload the tasks impose, and (4) how and when the team coordinates its execution of the mission’s tasks.


The Static Task Allocation (STA) module allows the analyst to define constraints on allocation of tasks to decision makers.  (STA is flexible enough to enable the analyst to represent aspects of tasks from the psychological to the financial, legal, and historical).  It produces a cluster output that enables the analyst, at the least, to specify tasks that should not be assigned in combination to one decision maker.  At the best, it can help analyst to define draft roles for decision makers.

7.3.6  ENVISION/ERGO


ENVISION/ERGO is used primarily in the Design and Verification steps to model the interaction between the human and physical environment.  The ENVISION line of products includes virtual reality, virtual prototyping, and simulation-based design and training.  ENVISION provides a physics-based, 3D environment specifically for designing, verifying and rapid prototyping of concept designs involving structures, mechanical systems, and humans.  Designers can analyze component placement and system configuration to optimize operations.  The virtual environment automatically detects component collisions.  Multiple “what if” scenarios can be rapidly explored during initial design and trade studies to determine the “best” concept before design closure.


ERGO is an “add-on” to the ENVISION modeling, simulation, and analysis tool.  ERGO performs simulation-based physical human modeling for the workplace.  It enables the evaluation and improvement of both workspace layout and physical tasks for operation and maintenance.  ERGO permits the evaluation of time requirements of physical tasks, working postures, metabolic capacities of workers, and task injury potential.  It also includes collision detection, physical task sequence optimization, reach and accessibility analyses, and field-of-view analysis.

7.3.7  Interchange SE

Interchange is a repository for engineering and project management information to support system development.  It represents a distributed database of shared design information that permits prime and sub-contractors to collaborate on a system development project.  It provides a tool “plug-in” capability to integrate the project management and design tools into a comprehensive project environment for systems engineering and is intended to provide a central repository for all development-related information.  InterchangeSE provides a powerful mechanism which enables the capture of multiple design variants and baselines throughout the system life cycle.  (Additionally, a separate history partition is maintained to capture the change history of individual objects.  This enables the rollback of changes and improves the performance of queries by reducing the number of objects involved with an individual search).  


InterchangeSE allows the user to: 1) graphically view or edit any information in the repository; 2) configuration manage the data across all domains of information; 3) share common data between similar applications; and 4) interrelate data between applications in different domains.  It provides any information in the repository – requirements, functions, cost, programmatic information, analysis results, etc.  InterchangeSE is applicable to all six HE process steps.

7.3.8  Stand Alone Search Agent (SALSA)


SALSA is used mostly in the Requirements Analysis and Design steps to help identify additional requirements early on and then provide detailed guidance during the design of the physical system (e.g, heights).  It is an agent for searching for human factors design guidelines and case studies.  A selected set of guidance related to human centered system design has been collected, classified and made available through CHI Systems Inc.  website (http://host 160.chiinc.com).  Guidance within the current version of SALSA is based on the following sources: 

· Human Factors Design Guide DOT/FAA/CT-96/1

· Design Criteria Standard MIL-STD-1472F

· Situation Awareness Guidelines NAWCADPAX-96-268-TM

· Hall of Shame


Analysts can search a guideline or a case study based on keyword search or based on the related human factor issues and sub-issues.  Interlinks between the case study and guideline are available to expand user search.  Although SALSA is operated as a stand alone mode, further research has been initiated to provide the guidance to users interactively.  The intent is to provide content sensitive guidance to user in a non-intrusive manner.  This will require a close interaction between the search engine and the project data repository such that based on the context of the design information, appropriate guidelines would alert user when human factor consideration is omitted from the design.

7.4
TRAINING PLANNING PROCESS METHODOLOGY (TRPPM)

7.4.1
Purpose
The Training Planning Process Methodology (TRPPM) process provides an integrated approach to early MPT analysis and planning consistent with the requirements of DOD directives, Navy instructions, military standards and logistic support analysis/logistic management information.  System designs that create MPT high cost drivers must be modified to eliminate or at least mitigate such problems without adversely affecting the key performance parameters of the system.  MPT cost drivers must be identified and design improvements established.  The intent of TRPPM is to provide opportunity to influence system design sufficiently early in the acquisition to avoid systemic MPT problems, reduce life cycle costs, and ensure the required coordination of MPT activities for fully integrated training program development.

The TRPPM integrates MPT planning into acquisition documentation and leads to the development of the Technical Program Data that is Part I of the NTSP.  Part I states the underlying concepts that will govern operation, maintenance, training, and the necessary training hardware.  Part I can provide input to such pre-Milestone B documents as the MNS, ORD, and the Acquisition Program Baseline.  Additionally, Part I can support such post-Milestone B documents as the NTSP and the Preliminary Ship/Squadron Manpower Documents.

7.4.2
Process

Early (pre-Milestone B) Front End Analysis (FEA) of MPT requirements to support new acquisitions is required for all systems unless waived by the OPNAV sponsor.  The FEA is developed by the PM using TRPPM, which compares the MPT impacts of design alternatives early in the concept development phase of system planning to assist in the reduction of TOC.  Justification of training systems, such as training devices, technical training equipment and embedded and on-board training capabilities, is documented in initial NTSPs comparing training alternatives.  A media analysis, assessing skills and knowledge identified for training in terms of media attributes required, the technology available, and the training and cost effectiveness of the media options, is also required as an integral part of the FEA.  The analysis is updated as the new acquisition design matures prior to Milestone BC.  

The TRPPM Manual is a collection of discrete MPT requirements tasks designed to project MPT requirements for a new weapon system based on the relatively limited MPT data available during the pre-Milestone B period.  Preliminary projections of operator and maintainer requirements, Navy standards for manpower, requirements for similar or predecessor systems, and other data are used to develop a series of MPT concepts.  Based on these concepts, MPT resource requirements can then be developed.  Specifically, the TRPPM is intended to:

· Satisfy MPT planning and reporting requirements, particularly during the pre-Milestone B period;

· Identify critical MPT issues;

· Provide early estimates of MPT requirements;

· Provide trade-off analysis data for various alternatives;

· Fully integrate MPT requirements determination into the system design and acquisition decision-making process; and

· Establish a sound foundation for subsequent development of system acquisition documentation including NTSP, ILS Plan and other MPT related documents.

7.5
NTSP

7.5.1
Purpose

The NTSP is the principal document for defining MPT requirements and resources for new developments.  The NTSP is a requirements life cycle document, which identifies the resources required to establish and maintain an effective training program throughout the life cycle of the new development, including billets, training material, military construction, etc.  Training material includes TDs, TTE, test equipment, technical manuals and curricula.  The NTSP controls planning for meeting the training requirements of the new development and identifying personnel required to install, operate, maintain or otherwise use the new development being introduced into the Navy.

7.5.2
Process

The initial NTSP (Part I only) is developed by the PM prior to Milestone B, using the TRPPM described in paragraph 6.4.  A complete NTSP must be developed prior to Milestone C and provided by the PM to the program and resource sponsors for review at least 14 days prior to general distribution for comment.  After the program and resource sponsors review the document, the PM distributes the NTSP to appropriate commands for review at least 30 days before a scheduled Navy Training System Plan Conference (NTSPC).  If comments submitted indicate that a NTSPC is not required, the NTSPC will be canceled.

7.5.3
Timeline

The approved NTSP shall be available by the earlier date of the following:

· Milestone C

· Commencement of OPEVAL of the weapon system

· 75 months prior to training system IOC if military construction is required

· Six years prior to IOC if major program ([ACAT I or II) TD RDT&E

· Four years prior to IOC for major program follow-on TDs and simulators

· Four years prior to IOC for less than major programs

· Four years prior to IOC if TTE is required

· 28 months prior to IOC if new billets are required.

The NTSP is the Navy’s MPT requirements statement and shall be used to justify the MPT program and budget submissions, and to initiate programming actions throughout the acquisition process.  It is an iterative document, which will be updated throughout the acquisition process and at each milestone.

7.6
LCC METHODOLOGIES

7.6.1
LCC versus TOC
LCC is defined as: "Life Cycle Cost includes all Work Breakdown Structure elements; all affected appropriations; and encompasses the costs, both contractor and in-house effort, as well as existing assets to be used, for all cost categories. It is the total cost to the Government for a program over its full life, and includes the cost of research and development, investment in mission and support equipment (hardware and software), initial inventories, training, data, facilities, etc., and the operating, support, and, where applicable, demilitarization, detoxification, or long term waste storage.” (DODM 5000.4-M). 

The above all-encompassing definition notwithstanding, as conventionally used in the acquisition community, LCC describes only those direct costs associated with a program and the relatively few indirect costs that can be obviously linked to a program.  Except for program-unique facilities (such as a land-based test site or a training simulator), supporting infrastructure is not acquired solely due to the acquisition of a single system. Acquisition decision makers therefore typically regard infrastructure costs as not relevant to the decision being made. In this environment, the LCC estimating performed to support acquisition decisions typically excludes most of the infrastructure needed to support a system or program.  Therein lies the problem: acquisition costs end up overshadowing other components of life cycle costs, such as O&S costs, and uneconomic decisions are made as a result. Since MPT costs accrue, in the main, after the acquisition phase, the opportunity to reduce total LCC by reducing MPT requirements during system design has gone unrealized until recently.

In addition to the foregoing, some obviously direct costs are also usually excluded in acquisition cost estimating.  One example is the cost of the Program Management Office (PMO). Unless the acquisition program is an international program, where costs are tracked so that they may be shared with other nations, the costs to operate the PMO are not included in LCC estimates. 

Recent affordability initiatives at the DoD and DON levels have re-emphasized the importance of recognizing cost reduction opportunities across the entire life of a weapons system, from development to disposal. TOC is the terminology that has been adopted to reinforce the total cost meaning of the original definition of LCC, as the following definition reveals:  “DoD TOC is comprised of costs to research, develop, acquire, own, operate, and dispose of weapon and support systems, other equipment and real property, the cost to recruit, train, retain, separate and otherwise support military and civilian personnel, and all other costs of business operations of the DoD.” (USD(A&T) Memorandum of 13 November, 1998).

7.6.2   Requirements
The problem of acquisition costs overshadowing total cost is not new.  Congress has been critical of the services’ inability to predict or report O&S costs since 1975.  More recently, concern over the affordability of defense systems has led to the formation of the Defense System Affordability Council (DSAC), chaired by the Under Secretary of Defense (Acquisition and Technology).   In the report entitled “Into the 21st Century - A Strategy for Affordability” issued in 1999, USD (A&T) stated that “Program managers’ accountability for life cycle issues can be improved by increasing visibility into related processes, giving them either direct control, or, as a minimum, a strong influence over tradeoffs among research and development, acquisition, operating and support costs.  They must be held directly accountable for resources they directly control.” 

The DON has directed the formulation and implementation of formal TOC reduction efforts for all DON programs regardless of ACAT designation, program dollar value or life cycle stage.  TOC reduction plans require the establishment of a cost baseline, identification of cost drivers within the baseline, developing specific reduction initiatives and developing metrics which measure progress toward achieving stated goals.  Each Navy ACAT program has now been directed to revise their current approved Acquisition Program Baseline and establish a TOC objective and threshold.  TOC reduction plans and baseline revisions are to be submitted to the appropriate Milestone Decision Authority. (ASN[RDA] Memorandum of 5 May 1998, Subj: Implementation of Total Ownership Cost [TOC] Baselines in the Department of the Navy)

7.6.3   TOC Databases and Cost Analysis Tools
An array of database and cost analysis tools will be found on the Navy’s TOC website www.navsea.navy.mil/sea017/toc.htm.  

CHAPTER EIGHT

Responsibilities

8.1
INTRODUCTION

The roles and responsibilities for training system requirements determination across the entire continuum of navy training (ashore, pierside and afloat) are addressed in OPNAVINST 1500.76, Section 9. Actions required for the successful implementation of the surface warfare training strategy are articulated in OPNAVINST 1500.57A, Section 8.  In addition to the foregoing, specific responsibilities for LAW mission area MPT planning and execution are defined herein.
8.2
SURFACE COMBATANT LAW CAPSTONE ORGANIZATION

(The functions assigned to each component of the Capstone organization are listed in the MoA in Appendix A.  The following responsibilities are assigned to implement those functions applicable toMPT and HSI.)

8.2.1
Executive Steering Committee shall:

· Provide oversight, guidance and direction for the development of LAW MPT requirements.

· Make decisions on MPT recommendations submitted by the M&T WIPT via the CIPT.

· Resolve MPT issues that were not decided at the CIPT.

8.2.2
Coordinating Integrated Product Team shall:
· Monitor progress of and provide oversight, guidance and direction to the M&T WIPT.

· Review reports and recommendations of the M&T WIPT.

· Make decisions on MPT recommendations and issues not requiring ESC review.

· Submit issues that could not be resolved to the ESC for decision.

8.2.3
Manpower and Training Working Integrated Product Team shall:
· Develop and maintain a coherent Surface Combatant LAW Training Requirements Document that establishes comprehensive LAW mission area requirements.

· Maintain the Training Requirements Document in currency to reflect improvements in training technology or fleet requirements, changes to current or additional new LAW systems initiated in the mid and long term and incorporating results of special studies as occurring.

· Initiate, monitor and evaluate studies and analyses required to assess aspects of LAW mission area training, such as simulated vs. live fire, single-site LAW training, etc.

· Evaluate study results for impact on LAW mission area training requirements and policy.  Incorporate into the Training Requirements Document.

· Review LAW program acquisition documentation (MNS, ORD) for congruence of MPT direction with other LAW programs.

· Conduct periodic HSI/MPT planning reviews of individual LAW programs MPT planning activity to ensure:

· HSI and HCD analyses are planned and funded in timely fashion.

· Compliance with the Training Requirements Document, particularly the integrated development of MPT requirements with other LAW programs to identify commonalities, merge requirements and avoid duplication.

· HSI high cost drivers are identified for mitigation or elimination.

· MPT TOCs are identified and fully considered in system design.

· MPT requirements are validated.

· MPT resource requirements are identified and funded in time to meet RFT and IOC dates.

· Assign responsibility for developing courses that span multiple programs.

· Adjudicate differences between program offices within the LAW mission area.  Forward issues which could not be resolved to the CIPT for decision.

· Ensure the HSI methodology and HCD are implemented in all LAW programs to define MPT requirements.

· Provide reports of progress, recommendations and issues to the CIPT and ESC.

· Participate in the Systems and CONOPS/Doctrine WIPTs.

8.2.4
Systems Working Integrated Product Team shall:
· Provide periodic status on system and related configurations incorporated within LAW system of systems to the M&T WIPT.

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during the annual update.

8.2.5
CONOPS/Doctrine Working Integrated Product Team shall:
· Provide periodic status on the development of LAW concept of operations and doctrine to the M&T WIPT.

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during the annual review.

8.3
CHIEF OF NAVAL OPERATIONS

8.3.1
Surface Readiness, Training and Manpower Human System Integration Branch (HSI/N769N769) shall:
· Chair the M&T WIPT.

· Ensure the effective execution of the roles and responsibilities assigned in this chapter.

8.3.2
Program Sponsors (N76/N75), in coordination with the OPNAV resource sponsor where separately assigned, shall:
· Ensure HSI/MPT sections of MNS, ORDs and associated KPPs of individual LAW programs are compatible with one another and permit total integrated development of MPT requirements.

· Monitor the progress of and provide oversight and direction to PMs ensure integrated development of HSI/MPT requirements of LAW programs.

· Participate in M&T WIPT meetings.

8.3.3
Resource Sponsor (N76/N75) shall:
· Program and budget for required LAW HSI/MPT analyses and resources in accordance with the Navy Planning, Programming, and Budgeting System.

· Participate in M&T WIPT meetings.

8.3.4
Deputy Chief of Naval Operations for Manpower and Personnel (N1) shall:

· Provide assistance to PEOs, SYSCOM Commanders, and DRPMs for exploring options that maximize use of technology to reduce MPT requirements and LCC during initial concept review, at each milestone, and throughout design and development.

· Provide the PM with subject matter expertise and serve as the primary MPT advisor to the Acquisition Coordination Teams (ACTs) and the IPTs.

· Assist the Warfare Directors, PEOs, SYSCOM Commanders, and DRPMs in identifying previous manpower shortfalls, determining legacy manpower and projecting manpower availability.

· Serve as approval authority for manpower and personnel requirements determination, analyses, and estimates.

8.3.4.1
Total Force Programming, Manpower and Information Resource Management Division (N12) shall:

· Participate in M&T WIPT meetings and LAW program HSI reviews.

· Review and provide comments on the Training Requirements Document during the annual review.

8.3.4.2
Military Personnel Policy and Career Progression (N13) shall:

· Participate in M&T WIPT meetings

· Review and provide comments on the Training Requirements Document during the annual review.

8.4
DEVELOPING AGENCIES

(The PEO or systems command designated by the Navy Acquisition Executive to undertake the management and technical responsibilities for assigned acquisition programs)

8.4.1
PEOs shall:

· Ensure HSI/HCD analyses and MPT requirements determination for assigned LAW programs are budgeted by PMs and conducted.

· Ensure MPT technical, schedule and resource requirements for assigned LAW programs are developed in close coordination and integrated with other LAW programs.

8.4.2
Program Managers shall:
· Budget for and conduct HSI/HCD analyses, including MPT requirements determination, commencing at program initiation.

· Ensure program mission area training requirements are identified, developed and incorporated in compliance with Chapter Five.

· Coordinate development of mission area MPT requirements with other LAW programs throughout the acquisition process to identify commonalities, merge requirements and avoid duplication.

· Incorporate mission area MPT requirements in the applicable NTSP(s).

· Provide periodic status reports to the M&T WIPT on the progress of HSI analyses and mission area MPT requirements determination, focusing on the mitigation of MPT high cost drivers and MPT integration with other LAW programs.

· Share embedded training modeling data and interoperability information with other LAW programs.

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during the annual review.

8.5
FLEET ACTIVITIES

8.5.1
Fleet Commanders-in-Chief Commander, Fleet Forces Command shall:

· Coordinate and validate recommendations for mission area training and training resource requirements necessary to train and qualify individual ships and DESRON, PHIBRON, numbered fleet, battle group and FMF staffs to conduct LAW missions.

· Provide early identification of emergent mission area MPT requirements to the applicable resource sponsor and program manager.

· Participate in M&T WIPT meetings

· Review and provide comments on the Training Requirements Document during the annual review.

8.5.2
Fleet Commanders-in Chief shall:

· Monitor the LAW Mission Area Training Sequence to identify areas for improvement and insertion of new training technology.

· Assign appropriate command(s) to conduct and monitor LAWEXs.

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during annual review.

8.5.3
Commander Naval Surface Force, Atlantic/Commander Naval Surface Force, Pacific shall:

· Qualify individual ships to fire LAW weapons in compliance with the Surface Force Training Manual.

· Monitor the LAW Mission Area Training Sequence through the IDTC Basic phase consistent with Chapter Five and provide recommendations for improving mission area training to the applicable fleet commander-in-chief.

· Incorporate mission area training requirements in the Surface Force Training Manual, including qualification requirements.

· Develop Ship’s Operational Readiness Training Status criteria, including NEC, training, equipment and ordnance requirements, for LAW capable ships.

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during the annual review.

8.5.4
Commander Second Fleet/Commander Third Fleet shall:

· Conduct LAW mission area training during the Intermediate and Advanced IDTC phases outlined in Chapter Four.

· Train and qualify battle groups to conduct LAW missions in the projected area of deployment.

· Upgrade fleet LAW training exercises to incorporate new LAW system capabilities as assisted by the acquiring program manager.

· Monitor the LAW Mission Area Training Sequence and provide recommendations for overall improvement to the applicable fleet commander-in-chief

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during the annual review.

8.5.5
Tactical Training Groups/Fleet Combat Training Centers shall:

· Conduct individual training specified in Chapter Five.

· Conduct Warfare Commanders Conference Training, MGIT, BGARGIT and BGSPC in compliance with Chapter Four.

· Assist appropriate fleet commanders in upgrading TACTRAGRU LAW training exercises to reflect new or modified LAW system capabilities or concept of operations.

· Monitor the LAW Mission Area Training Sequence and provide recommendations for overall improvement to the applicable type commander and numbered fleet commander.

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during the annual review.

8.5.6
Expeditionary Warfare Training Groups shall:

· Conduct assigned individual ship LAW munitions training in compliance with the Surface Force Training Manual and Chapter Five.

· Qualify individual ships to conduct LAW gun firing in accordance with the Surface Force Training Manual Assist the applicable type commander in qualifying individual ships to fire LAW munitions.

· Assist the applicable type commander in upgrading gunnery training and qualification procedures to reflect new or modified LAW system gun capabilities or concept of operations.

· Monitor the LAW Mission Area Training Sequence and provide recommendations for overall improvement to the type commander and the applicable numbered fleet commander.

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during the annual review.

8.5.7
Afloat Training Groups shall:

· Conduct assigned individual ship combat team missile training in compliance with the Surface Force Training Manual and Chapter Five.

· Assist the applicable type commander in qualifying individual ships to fire LAW weapons missiles.

· Assist the applicable type commander in upgrading gunnery training and qualification procedures to reflect new or modified LAW system gun capabilities or concept of operations. 

· Monitor the LAW Mission Area Training Sequence and provide recommendations for overall improvement to the applicable numbered fleet commander.

8.5.8
Surface Warfare Development Group shall:

· Review LAW training courses and fleet training exercises to ensure current LAW doctrine and tactical memos have been incorporated.

· Provide periodic reports on the development status of LAW doctrine and tactical memos to the M&T WIPT.

· Participate in M&T WIPT meetings.

8.6
CHIEF OF NAVAL EDUCATION AND TRAINING

8.6.1
OTE/ETE shall:

· Conduct individual training specified in Chapter Five.

· Ensure cognizant LAW related officer and enlisted courses are upgraded to include the appropriate operator, maintenance and employment skills and knowledge of new and modified LAW systems.

· Ensure the PQSDEVGRU updates or develops new LAW PQS books as approved by the applicable fleet commander-in-chief to reflect modified or new LAW systems.

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during the annual review.

8.7
COMMANDANT OF THE MARINE CORPS

8.7.1
Headquarters, Marine Corps, Plans, Policy and Operations, Operations Division, Expeditionary Policies Branch (HQMC, PP&O, PO, POE) shall:

· Assist in the development of NSFS Liaison Officer (i.e., Naval Gunfire Liaison Officer) training requirements.

· Conduct validation of proposed changes to manning of FMF NSFS Liaison Officer billets.

· Coordinate LAW participation/support from other HQMC agencies, as required.

· Participate in M&T WIPT meetings.

· Review and provide comments on the Training Requirements Document during the annual review.

8.7.2
Training and Education Command shall:

· Assist in periodic review/revision of appropriate LAW training courses pertaining to NSFS and Close Air Support.

· Participate in M&T WIPT meetings.


APPENDIX A
LAND ATTACK CAPSTONE ORGANIZATION

MEMORANDUM OF AGREEMENT (Revision 1)

AMONG

DIRECTOR, SURFACE WARFARE (N786)

DIRECTOR, EXPEDITIONARY WARFARE (N785)

DEPUTY DIRECTOR, C4I (N6B)

COMMANDER, SPACE AND NAVAL WARFARE SYSTEMS COMMAND

(COMSPAWAR)

PROGRAM EXECUTIVE OFFICER, CRUISE MISSILESSTRIKE WEAPONS AND JOINT UNMANNED AERIAL VEHICLESAVIATION (PEO(CUW))

DIRECTOR, OPERATIONS DIVISION, PLANS, POLICIES, AND OPERATIONS

(DIR OPSDIV PPO HQMC)

ASSISTANT SECRETARY OF THE NAVY FOR RESEARCH, DEVELOPMENT AND ACQUISITION (ASN(RD&A)) CHIEF ENGINEER

PROGRAM EXECUTIVE OFFICER, THEATER SURFACE COMBATANTS (PEO(TSC))

PROGRAM EXECUTIVE OFFICER, EXPEDITIONARY WARFARE  (PEO(EXW))

AND

PROGRAM EXECUTIVE OFFICER, SURFACE STRIKE (PEO(S))

FOR THE COORDINATION OF

SURFACE COMBATANT

LAND ATTACK WARFARE PROGRAMS

6 April 2001
Background.  The shift in the global strategic environment since the end of the cold war resulted in a shift in focus from operations on the sea to power projection and employment of forces from the sea. The increased emphasis on power projection in the littoral can be seen in our operational concepts of Forward…From the Sea and Operational Maneuver From the Sea, concepts which recognize naval forces’ critical contributions to the nation’s ability to influence events ashore. Naval forces are increasingly called upon to project power ashore, while still supporting national strategic objectives through strategic deterrence, sea control and strategic sealift.  In response to these requirements, the Navy is significantly improving the ability of surface combatants to conduct land attack warfare across a broad spectrum of conflict in support of naval, joint, and combined operations both at sea and in the littorals.

The systems and ships the Navy is developing or considering to for enhancement (in the area of surface combatant land attack warfare capability) include, but are not limited to:

Weapons

· 5”/62 Mod 4 Gun

· 5” Extended Range Guided Munition (ERGM)

· Tactical Tomahawk

· Land Attack Standard Missile (LASM) 

· Advanced Gun System (AGS) and AGS munitions

· Advanced Land Attack Missile (ALAM)

· Cargo Round 

Control, Precision Targeting and Mission Planning Systems

· Tactical Tomahawk Weapons Control System (TTWCS)

· Land Attack Missile Fire Control (LAM FC)

· Tomahawk Command and Control Systems (TC2S) 

· Naval Fires Control System (NFCS)

· TTWCS/LAM FC/NFCS (TLN)

· Tomahawk Command and Control Systems (TC2S) 

· Global Command and Control System – Maritime (GCCS-M)

· Personal Computer Mission Distribution Software (PC MDS)

· Tactical UAV Control System (TCS)

· Precision Targeting Workstation (PTW) ) 4.0 and its successors

· Naval Fires Network (NFN)

· Land Attack Missile Fire Control (LAM FC)

· Common Land Attack Warfare System (CLAWS)

· AEGIS Combat System

· DD 21 System(s)

Platforms

· DD 21 Class

· DDG 51 Class

· CG 47 Class

Support Systems

· Vertical Takeoff and /Landing Tactical UAV (VT UAV)

· AEGIS Counterbattery/Counterfire Capability (AEGIS CB/CF)

· Navigation Sensor System Interface (NAVSSI)

These programs are managed across multiple System Commands, PEOs and Program Offices, in response to individual requirements and funding.  However, there are many common elements that run through each of these programs, such as C4I support plans, Concepts of Operation, doctrine, software, hardware, logistic support plans, training plans, and manning requirements.  If separate, uncoordinated paths are taken to develop these programs, there is potential to:

· Inefficiently use scarce resources

· Produce systems with compatibility and interoperability problems

· Increase manning and training requirements

· Incur higher life-cycle costs.

Agreement.  We agree that the development and introduction of surface combatant land attack warfare capability should be coordinated among the organizations represented in this MoA to synchronize requirements and programs, eliminate unnecessary duplication, and make most effective use of existing and future resources.   Our most pressing challenge is implementation of enhanced land attack warfare capability in our current surface combatant force.  Decisions and developments to support those ships should be made with an eye toward DD 21 and could be leveraged by the competing industry teams for the DD 21 design.  Decisions and developments to support these legacy ships should be made with an eye toward their possible impact upon DD 21.

Our goal is to provide the fleet with the most capable land attack warfare systems, while optimizing manning and training requirements, and reducing development and life cycle costs.  To achieve this goal, we agree to establish a capstone organization focused on the Surface Combatant Land Attack Warfare mission.  This capstone organization will consist of several Working level Integrated Product Teams (WIPT), a Coordinating IPT (CIPT) assisted by a support team, and a flag level Executive Steering Committee (ESC) as shown below.


Manpower and Training WIPT.  (Chair: N7869T)

This WIPT should will conduct an annual review of the develop a top level Surface Combatant Land Attack Warfare Training Guidance Requirements document that:

· Develops Provides a single coherent plan for surface combatant land attack warfare training

· Establishes comprehensive mission area training requirements for all systems

· Provides requirements and guidance for commonality in mission area training across all systems

· Merges manpower requirements generated by separate systems and new functions

· Addresses USN and cross service training requirements

· Assesses Land Attack Warfare live fire range requirements 
· Assesses potential for simulated vice and live fire training requirements
· Addresses human systems integration and human centered design
· Examines impact and constraints involved in assuming no growth in shipboard manning

· Studies cost-effectiveness of single site Land Attack Warfare training

· Assesses future ship manning and training initiatives with a view towards manpower reductionsoptimal manning
· Considers development and life cycle costs 

CONOPS and Doctrine WIPT.  (Chair: N7864J)

This WIPT should will develop, publish, and periodically update an overarching Concept of Operations (CONOPS) for surface combatant land attack warfare and, in concert with the Navy Warfare Development Command (NWDC) and the Marine Corps Combat Development Command (MCCDC), support the development of associated doctrine.  As a byproduct the CONOPS will also provide: 1) practical guidance to the engineering community and 2) a source document for the acquisition and training communities to use in curriculum and courseware development.  As part of this effort, the WIPT should consider issues such as:

· Navy and Joint operational concepts (e.g., OMFTS/STOM, Forward…From the Sea) and operational architectures

· Tthe roles of surface combatants in land attack warfare

· Ccontributions of surface combatant land attack warfare systems to naval and joint operations

· Ccommand and control of naval fires

· Rresponsibilities of commanders and commanding officers in Land Attack Warfare
· Thuman systems integration

· targeting sources and timelines

· cContribution of onboard/offboard targeting capability to surface combatant land attack warfare effectiveness 

· Pplanning, coordination and deconfliction of naval fires

· Iimplications of surface combatant multi-mission tasking 

· Human systems integration and human centered design

· Communications interoperability between forces ashore and forces at sea

· Navy role in Joint Fire support

Systems WIPT.  (Chair: PEO TSC-LAPMS 400B3L)

This WIPT should will develop a total system approach toward developing and integrating land attack capabilities into surface combatants, and express this in an overarching Systems Requirements Document for Surface Combatant Land Attack Warfare.  This IPT should have a broad “system of systems” view of surface combatant land attack warfare, addressing shipboard sensor, weapon, command and control, mission planning, and fire control systems; as well as interfaces and requirements for off-board C4ISRT systems.  This effort shall consider:

· Hhuman systems integration and

·  human centered design

· Ttop-down functional analysis of system requirements

· Aallocations of functionality and requirements across systems

· Ccompatibility and interoperability (including joint systems)

· Rresource sharing (hardware, software, manning)

· Ddevelopment and life-cycle costs

· mManning and training implications (in consultation with the M&T WIPT)

· integration Interoperability with other ship combat system and support systems (e.g., AADC, AEGIS, etc.)

· Ccommunications and bandwidth requirements

· C4ISR requirements (connectivity, responsiveness, architecture, etc.)

· Targeting requirements (TLE, timeliness, onboard targeting capability, etc.)

· Integrated/Distributed Simulation and Rehearsal systems afloat and ashore

In addition to the systems listed in the Background section above, this IPT should consider the implications of other systems that may influence surface combatant land attack warfare capabilities.  This IPT should leverage the efforts of the ongoing PMA/PMS/PMW Surface Combatant Land Attack Integrated Product Team. 

Coordinating IPT (CIPT).  (Chair: N7864)

The CIPT will monitor the progress of and provide oversight, guidance and direction to the WIPTs.  It will review the reports and recommendations of the WIPTs, and make decisions on those recommendations not requiring Flag ESC review.

Issues will be resolved at the lowest possible level by consensus, if possible.  Consensus is not essential for moving forward; however, unresolved issues will be reflected in the formal minutes and majority and minority positions will be included for resolution by the Flag ESC.

A Support Team will assist the CIPT by:

· Providing administrative and research assistance; 

· Monitoring and reporting on WIPT meetings; and 

· Providing independent analysis and recommendations.

A Senior Technical Advisor will assist the CIPT by: 

· Recommending appropriate organizations to perform studies as required by the CIPT; 

· Focussing the technical issues as directed that require further attention by the CIPT;

· Leading technical assessments of topics which span across the WIPTs.

Flag ESC.  (Chair: N786)

The Flag ESC will consist of the signatories to this MoA, and will provide oversight, guidance and direction for the development of surface combatant land attack warfare.  The ESC will be briefed on the progress of the WIPTs and CIPT, make decisions on WIPT recommendations, and resolve issues that could not be resolved at lower levels.  Additionally, the Flag ESC will review the assignment of the WIPT leadership/chairmen at regular two-year intervalsannually.

Resources.  OPNAV N786 is the resource sponsor for all surface combatant platforms and weapon systems identified in the Background section of this MoA.   Funding for this coordinated effort will come from existing program funds.  N786 will consider adding additional funds for this effort, if necessary.

Team membership.  The CIPT and each WIPT will have at least one representative from each of the signatories of this MoA.  Additional members will be added as necessary; for example, we expect NWDC and MCCDC representation on the CONOPS/Doctrine WIPT.

Meeting regularity.  Meetings will be held on a regular basis.  Minimum periodicity as follows:

Flag ESC: 
Semi-annuallyEvery Quarter, or as required
CIPT:

Every Quarter after WIPTprior to Flag ESC meetings, or as required

WIPT:

Every Quarter, or as required

Duration.  This MoA will remain in effect until the commissioning of DD 21 or until cancelled by the signing parties.  This MoA should be updated as required to reflect the evolving nature of the Land Attack Warfare mission area.

We agree to develop and establish a process for achieving the objectives of this agreement.
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2000 NAVY PENTAGON

WASHINGTON, D. C. 20350- 2000

IN REPLY REFER TO

Ser N764 OU653919

11 Sep 00

MEMORANDUM FOR DISTRIBUTION

Subj: SURFACE COMBATANT LAND ATTACK WARFARE GUIDANCE DOCUMENT 

Encl: (1) Land Attack Warfare Guidance Document

1.  The attached Surface Combatant Land Attack Warfare Guidance Letter defines Land Attack and sets the course for future Surface Combatant capabilities in the 2lst Century.  Specifically, it provides guidance regarding (among other things) Surface Combatant Land Attack Warfare Roles and Objectives, and calls for the formal establishment of Land Attack as a Warfare Mission Area.  It is my vision and roadmap for systems and capabilities as they apply to Surface Combatants.

2.  My point of contact is CAPT Brian Schires, CNO N764, at (703) 697-1174 (DSN 227), email schires.brian@hq.navy.mil.
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SURFACE COMBATANT LAND ATTACK WARFARE GUIDANCE
The Surface Combatant Navy is evolving into the most capable offensive maritime force in history.  Building on a legendary and historically strong Maritime Dominance foundation, the Surface Combatant Navy is developing and perfecting weapons, sensors, and tactics to project offensive force, master Land Attack Warfare, and dominate the littoral Battle Space.  While positioning ourselves to be the dominant force in the littoral, there is no shortage of challenges demanding innovation and, in some instances, cultural change.  The United States Marine Corps Operational Maneuver from the Sea (OMFTS) and Ship-to-Objective Maneuver (STOM) are watershed concepts that drive surface combatant requirements.  With the advent of the lighter, more mobile Army forces, our Navy Land Attack requirements become ever more critical and particularly relevant in the 21st century Battle Space.  Land Attack Warfare will make the Surface Combatant Navy a force to be called upon across the entire spectrum of the battle, from preparation of the battlefield through OMFTS/STOM and the full land warfare campaign.  With the introduction of an offensive, long-range, accurate, responsive, and lethal capability, the mission area of Land Attack Warfare will add a dimension not previously resident in Surface Combatants.

The link between the Surface Combatant Navy and the Marine Corps is inviolate, with the projection of firepower ashore the heart and soul of the Navy-Marine Corps team.  We will continue to pursue this requirement with unfailing allegiance to the “Means” of our Maritime Concept, namely Forward Presence and Knowledge Superiority.  Further, we will embrace the indispensable tenets of Joint C4ISRT in a Netcentric environment, paying close attention to the ever-pressing need for interoperability with our Coalition partners.  We must continue to cultivate and refme that team to the point where we provide a single synergistic entity seamlessly joined in a cohesive unstoppable force.  Discussions with other services have highlighted the fundamental need for cooperation now if we are to form a true Joint Force in the littorals.  The Joint/Coalition nature of battle and programmatic realities demand that we work in lock-step with those that will fight the battle on the ground.  Further, there are tremendous synergies to be realized in weapons research and development and ammunition stockpiles - synergies that must optimize programmatic resources.  Wherever possible, we need to seek mutual cooperation among the Joint forces in building our warfighting capability.  This memorandum will be the roadmap for the Surface Combatant Navy of the future and it will set the course for our thrust into the littorals.

Defining Land Attack Warfare
Land Attack Warfare is the integrated employment of available sensors, weapons, and forces (to include Joint and Coalition) for projecting combat power into the ground portion of the battlespace to protect vital national interests and achieve national and military objectives.  Employed forces can include sea, air, and ground-based assets.  For the Surface Combatant, Land Attack Warfare encompasses the twin missions of Naval Surface Strike and Naval Surface Fire Support.  Naval Surface Strike (NSS) is the destruction or neutralization of enemy targets ashore through the use of conventional weapons provided by surface combatants.  This includes strategic, operational, and tactical level targets from which the enemy is capable of conducting operations against US or Allied forces.  Naval Surface Fire Support (NSFS) encompasses fires provided by Navy surface gun, missile, and electronic warfare systems in support of a unit or units tasked with achieving the commander’s objectives.

Surface Combatant Land Attack Warfare Roles
Surface Combatants must be fully capable and responsive across the entire spectrum of warfare, from major theater war to small scale contingencies and noncombatant evacuation operations; from multi- ship coordinated battlegroups to independent operations.  Surface Combatant capabilities must be robust and scalable - not just focused on one threat that may obsolesce.  Robust and scalable systems argue for multi-mission capability, the ability to degrade gracefully, and the ability to rapidly import new technology.

Characteristically, it is envisioned that Surface Combatants will perform one of the following four roles while conducting Land Attack Warfare missions: 

NSFS Supporting Unit Role: The Supporting Unit will providefires in support of maneuver forces operating or preparing to operate ashore.  This may consist of one or more ships, each individually receiving orders to tire from the fire support coordination agency (SACC, FFCC, FSCC, FSC, TSC, LAC) of the supported unit or directly from a forward observer.  

NSFS Controlling Unit Role: The Controlling Unit will direct and control the fires of two or more Surface Combatants in support of maneuver forces operating or preparing to operate ashore.  This will consist of multiple ships with one assigned control.  The Controlling Unit will receive requests for fire support from fire support coordination agencies, process the requests in accordance with appropriate commander’s guidance and Rules of Engagement (ROE), and assign one or more ships under its control to provide the requested fires.  

NSS Single-Ship Role: A single Surface Combatant operating alone, either by design or in anticipation of a greater force arriving in theater, must be capable of planning, targeting, controlling, synchronizing, coordinating, deconflicting, executing, and assessing own-ship fires.  The ship will receive mission orders, commander’s guidance, and ROE from higher authority with no higher level on-scene commander or fires coordinating element in the area of operation.  The ship will execute tire missions based upon surveillance and targeting data provided by reconnaissance and surveillance elements ashore, organic or off-board targeting systems, or higher authority.  The ship will have the authority to determine which targets to engage, with what weapons, and to what degree, consistent with mission orders, existing ROE, and commander’s guidance.  The advent of Land Attack weapons capable of reaching hundreds of miles inland make this a desirable capability in the highly dispersed, forward deployed navy of the 21st century.  This role is consistent with the desired effect of I"...anytime...anywhere," particularly in support of a rapidly developing situation requiring a halting or delaying action.  This is the very essence of what it means to be “Navy” and reflects strong Navy traditions dating back to John Paul Jones and Stephen Decatur.This is also consistent with the Netcentric Navy from which h distruibuted firepower will be generated.  
NSS Multi-Ship Role: In this role, a single Surface Combatant may be required to plan, target, synchronize, coordinate, deconflict, execute, and assess the results for a group of Surface Combatants operating in concert apart from a Battle Group or other controlling agency ashore while conducting a NSS mission.  

Surface Combatant Force Objectives
The following four areas will serve as the enablers for the all-important fifth area - Killing Power:

Weapon Systems Design
A 16 June 1999 letter from the Marine Corps Combat Development Command (MCCDC) provides a very specific NSFS system response time: two-and-a-half minutes from the receipt of a call for fire until ordnance is fired or launched.  To this end, it is imperative we build the capability to perform rapid mission planning and execution into our Surface Combatants.This capability must be robust, scalable, flexible, and interoperable not only with existing shipboard systems, but across the broad spectrum of the Joint and Coalition warfighting arena.  Further, shipboard systems must meet reliability standards that reflect optimal manning and sustained forward-deployment.  

There is every reason to assume that the great leaps in technology we have realized in the last five years will continue in the first quarter of the 21st century.  To this end, system design must account for technology insertion that keeps Land Attack Warfare weapon systems current for years to come.  This is an affordability and effectiveness issue (which translates into performance) that must be fully embraced if Surface Combatants are to remain relevant over their intended lifespan.  Managing lifecycle costs over the intended lifespan should be a key performance parameter in weapon systems design.  

Perhaps the most important change required to the Land Attack Warfare System design and acquisition process, and one that has been historically ignored, is an emphasis on the Sailor as essential to the design process.  A cultural change is required.  Land Attack Warfare system design must stress Human Systems Integration based on Human Centered design principles.  A continuation of business as usual (treating Sailors as a “free” labor source in general, and “fixing” design problems with Sailors after the fact specifically) is counter to Optimal Manning.  Failure to rectify this situation will render Surface Combatants incapable of sustaining prompt and continuous operations in the littoral.  In the long term, this cultural change to system design will be no less significant than the transition from sail to steam.  I am convinced our ability to effectively and successfully employ Land Attack Warfare systems will directly reflect our commitment to Human Centered Design, Human Systems Integration and Optimal Manning.  Accordingly, every system must be developed with these principles and processes foremost in mind.  

Manpower, Personnel, and Training
The Surface Warfare Community must fundamentally change its cultural perspective on Manpower, Personnel, and Training in order to meet the pressing demands of the 2lst Century Surface Combatant force.  Again, Human Centered Design/Human Systems Integration and Optimal Manning are key to the successful design and development of Land Attack Warfare systems.  These innovative design processes and manning concepts have major implications for current manpower, personnel and training policies, programs, and procedures.  Therefore, we must start now developing a comprehensive plan covering the spectrum of Land Attack Warfare Mission Area Training.  This plan must address training requirements from individual operator/maintainer pipeline training through Land Attack Warfare Watch Team qualification, certification, and proficiency training and Battle Group and Joint Force Mission Area Training.  The plan must also include off-ship planners, staff personnel, and coalition partners, and speak to C4I/IT proficiency training requirements.  As a matter of priority, the plan should stress commonality across Land Attack Warfare systems and elimination of training stovepipes wherever feasible.  Finally, the plan must address the necessary balance between embedded/organic training and shore-based training.  A key issue yet to be resolved centers on the capability of our new weapons.  We must clearly define and determine simulated vs.  live fire training /range requirements.  Having said that, it is a cultural imperative that live fire exercises on a landed range remain a part of proficiency training.  

Logistics and Sustainment

Replenishment at sea is sustainment and must remain the cornerstone of “...anywhere...anytime.” But doing business the old way (labor-intensive replenishment at sea) will not suffice on optimally manned ships.  Automation, palletization, and modularization not only reduce the Sailor workload, but make replenishment at sea more efficient and less time-consuming.  The entire spectrum of replenishment needs to be viewed from a systems approach.  We must think of the shipboard magazine as just one component of a complete ammunition supply, storage, and retrieval system.  Technology and innovation - thinking future, not past - will build towards a rapid and sustainable replenishment at sea capability.  If we are to be sustained contributors across the entire spectrum of the battle, we must have the capacity to address Volume Fires needs.  Automated replenishment at sea will be an enabler.  We should push as much of the logistics and sustainment piece as far forward as possible, maintaining inventory levels sufficient to sustain the fleet in any eventuality.  

The ZUMWALT Class Destroyer (DD 21 Class) represents the revolutionary cornerstone in building the Navy of the future.  Lifecycle management of that “system” should be the model in terms of planning and executing maintenance.  This, along with the maintenance of the industrial base for legacy system support, is an affordability issue that must be addressed.

C4ISRT
The 2lst century will be, from a warfighting standpoint, the Netcentric century.  We must embrace and work towards netcentricity across all programs, across all platforms, all the while paying close attention to Joint/Coalition interoperability and system commonality (Great leaps in technology will facilitate this, but only if we direct that this functionality be a part of development.).  To be unable to tight collaboratively in a Joint/Coalition environment may mean not being able to tight at all.

Advances in technology will enable us to fight in a collaborative, netted sensor environment sharing a common operational picture that builds battlespace awareness.  We must transition from stovepiped, time-late, stand-alone systems, to real-time, collaborative, networked planning and execution systems capable of conducting timely simultaneous attacks on multiple targets using state-of-the-art communications with troops on the ground operating on-the-move at over-the-horizon ranges.  A collaborative environment implies sensor management.  For the Surface Combatant on scene to be relevant, it must have a scalable total system to ensure the viability of the single ship role.  Forward-deployed ships frequently operate separately from the Battlegroup.  They must be able to take advantage of their ability to be first on station, using their own sensors, or receiving data from Coalition, Joint, or national air, land, and space assets.  These ships will often provide the first tire support to expeditionary forces, the instrument of national strategic will in a strike role, or the lone support to non-combatants in a crisis situation.  Advances in weapons, combined with current and potential advances in communications capacity, miniaturization, automation, computing power, and memory capacity, demand that we take advantage of the Surface Combatant’s ability to act alone.  At the same time, the entrance into and exit from the architecture by any one entity must be seamless.  

Technology must be harnessed and engaged now to develop the ability to address time critical/time sensitive targets.  This will necessitate the requirement to be able to take advantage of both organic and non-organic sensors.  Further, these sensors, in collaboration with target mensuration systems, must be capable of generating Target Location Errors necessary for precision guided munitions.  

In order to address time critical/time sensitive targets (and to meet the requirements of the Marine Corps), real-time 4D Battlespace deconfliction (which is facilitated by the common operational/tactical picture) must be a part of any collaborative system.  

Killing Power
The foregoing guidance is but a prelude to the single most important part of the vision the killing power of the Surface Combatant in the 2lst century.  The Marine Corps requirements vis-a-vis range are specific.  We will continue to push the envelope to present killing power at the ranges required, and at no time will the accuracy and precision of precision guided munitions be compromised.  We will pursue, with our Joint and Coalition partners, those technologies for the Surface Combatant that will allow us to address both moving and hardened and deeply buried targets, as these target sets pose a significant threat to maneuver forces ashore.  We should aggressively pursue technologies in our warheads that significantly enhance the lethality of our family of munitions.  Additionally, the advent of precision guided munitions does not obviate the need for fires in volume.  Our family of munitions must include an accurate round that can produce volume effects at range and be affordable enough to sustain requisite inventory levels.  This is best illustrated in a lesson from the Falklands when a ship delivering fire support, after the usual spotting of individual rounds, was given the order “100 rounds, fire for effect.”Having never fired more than 5 rounds in this phase during training, the ship asked to “Say again,” and again received the same order.  Upon completion of the 100 rounds, the ship gave the obligatory “Rounds complete.” What followed from the forward observer speaks volumes for the Volume Fires requirement.  It was “Roger.  Repeat.” 

Finally, the ability to address time critical/time sensitive targets will drive targeting, mission planning, and time of flight issues.  Technologies that reduce the time delays inherent in the kill chain should be foremost in our minds.  

Land Attack as a Warfare Mission Area
Land Attack Warfare is the new warfare mission area for the 2lst century.  As such, it should be formalized and integrated as a core naval mission throughout all appropriate instructions and guidance documents.  It will become a key enabler for the “Ways” of the Navy Strategic Planning Guidance - Battlespace Control, Battlespace Attack, and Battlespace Sustaimnent, with a significant part of the burden of responsibility resting squarely on the capabilities of Surface Combatants.The development of Land Attack Warfare weapon systems and munitions, our ability to reach far inland and directly and decisively influence events ashore, will be the major contributor to the achievement of our“Ends” - Regional Stability, Deterrence, Timely Crisis Response, and Wartighting and -Winning.

Maritime Power Projection in the 2lst century will include Surface Combatants and I consider what I have outlined above to be the surface Navy’s strategic imperative.  

APPENDIX C

LAW-RELATED ACQUISITION PROGRAMS
COMMAND AND CONTROL SUPPORT SYSTEMS

Advanced Field Artillery Tactical Data System (AFATDS) AFATDS is a multi-service, Army and Marine Corps automated fire support C2 system. It provides the capabilities to process, analyze and exchange combat information within the AFATDS architecture and other C2 systems. AFATDS is capable of managing field artillery cannons and rockets/ missiles, mortars, NSFS, Air Fire Support and Army/USMC aviation (helicopter) attack systems at echelons above corps and down to platoon level.  It is a battlefield management and decision support system of mobile, dispersed, multi-functional nodes providing automated planning and execution capabilities to fire support Operational Facilities and Independent User Centers.  AFATDS automates the functions and tasks performed by agencies involved in fire support.  AFATDS manages and supports the timely exchange of fire support information and target processing through the integration of all fire support assets. It filters, screens and processes requests for fire support from sensors and prioritizes targets. AFATDS is being installed aboard LHD 6 and is planned for LHD 7 as an interim automated SACC capability.  Interoperability between AFATDS and NFCS is being pursued through a cooperative memorandum of agreement between the program managers for AFATDS and NFCS.

NAVIGATION SUPPORT SYSTEMS
GPS  GPS consists of a space segment, a ground segment, and a user segment. The space segment contains a constellation of 28 satellites that blanket nearly the entire surface of the earth. The ground segment provides the control stations for managing the satellites and their broadcasts.  The user segment is composed of GPS receivers, which can obtain a reliable position “fix” whenever the receiver can read the signals from at least three satellites. Military GPS receivers are capable of providing a position location with an accuracy of about 15 meters under most conditions. Most military aircraft and ships, as well as many ground vehicles and ground forces, are equipped with GPS, as are the ERGM and LASM. Destroyers are typically equipped with two GPS receivers.

Navigation Sensor System Interface (NAVSSI)  NAVSSI is a navigation system that is designed to perform a variety of tasks on board surface combatants. NAVSSI includes two major segments known as the Real Time Subsystem (RTS) and the display and control subsystem. Each RTS receives data from several navigation sensor systems, (including GPS), formulates its best estimate for own ship position, and distributes the solution to various user systems aboard ship. Commencing with DDG 81, the MK 160 GCS will have an interface to NAVSSI to obtain position data.
COMMUNICATIONS SUPPORT SYSTEMS
Single Channel Ground and Airborne Radio System (SINCGARS)  SINCGARS is a family of VHF/FM radios that feature high resistance to surveillance, interception, and jamming. COMSEC modules are compatible with the KY-57/TSEC communication devices. Use of AN/ASC-26 airborne radio relays can extend the range of the SINCGARS data networks beyond the horizon.  SINCGARS is installed on amphibious ships and is being installed on DDGs.  

Enhanced Position Location Reporting System (EPLRS)  EPLRS is a UHF radio network consisting of a transportable master control station, a situational display system, and more than 400 individual user units.  EPLRS networks are established between Marine command elements ashore and forces on-board LHDs to enhance situational awareness and to provide a backbone network to move data throughout the battlefield.

Navy Extremely High Frequency (EHF) SATCOM Program (NESP)  The NESP provides joint interoperable low data rate and future medium/high data rate connectivity for ships and shore stations. Enhancements earmarked for the AN/USC-38 (V) EHF terminals will provide sufficient bandwidth to support battle group inter-ship fire support data exchange requirements. Currently, EHF is being installed on carriers, cruisers, destroyers, and large deck amphibious ships (LHD 1, LHA 1 and LPD 17 Class ships). NESP is a component of the Joint Maritime Communications System.

High Frequency (HF) Communications Marine units ashore will use the AN/PRC-104 and AN / GRC-193 radios for HF communications. These radios operate in the 2-29 MHz band in either the analog voice or analog data mode using Frequency Shift Keying. The Navy has HF receivers and transmitters aboard ship that can also operate in the voice or data mode.

Joint Tactical Radio System (JTRS) JTRS is a family of radios that is intended to eventually replace all current tactical radio systems. It will retain backward compatibility with current radios, but will be capable of being updated through software changes, as is the case with modern modems.  JTRS radios are being designed to provide a very reliable medium speed data link for digital transmissions. 

Handheld Terminal Unit (HTU)  HTU is a small, lightweight system with various tactical software applications that will allow users to compose, edit, store and display images and messages that are received or transmitted via several types of tactical communication devices. It is both hand-portable and vehicle-mountable. HTU has an internal hard disk that can run several commercial operating systems. It also has a dual-channel modem port and field communications wire binding posts. Army FOs, fire support teams, and combat observation and lasing teams will use HTU to pass fire control and support data and information, such as that identified by Lightweight Laser Designator Range finder LLDR, to request a fire mission. LLDR will feed its data into the HTU running Forward Observer System software, which allows fire support observers to operate within the AFATDS fire support network. 
TARGET ACQUISITION SUPPORT SYSTEMS
LLDR  LLDR is a modular, man-portable system that will support dismounted and mounted operations with 24-hour precision target location and designation.  LLDR is a joint Army/Marine Corps development that will serve as the laser rangefinder/designator system for both Services. LLDR’s built-in modularity allows different configurations to meet specific mission requirements. The Target Location Module TLM of LLDR is tripod-mounted.  It includes day optics, a thermal imager, a laser rangefinder, a digital electronic compass and vertical angle measurement, a battery, a microprocessor, an operator interface and display, and data/ image export capabilities, all functioning to determine the range and direction to a target.

Target Location Designation & Handoff System (TLDHS)  TLDHS is a Marine Corps portable automated equipment suite that will give Forward Observers (FOs), Forward Air Controllers, naval gunfire spot teams, and reconnaissance teams the ability to quickly locate, acquire, laser-designate, and digitally transmit (hand-off) target data to fire support coordination and direction agencies or weapon delivery platforms.   The baseline system consists of two major components:  (1) an LLDR and (2) a Data Automated Communications Terminal (DACT).  The Marine Corps will employ DACT as the rugged handheld tactical computer component of TLDHS that interfaces with LLDR.  DACT is a tactical input / output battlefield situational awareness system and communications terminal. DACT includes an embedded Plan Position System (PPS) GPS receiver, Graphical User Interface, digital map display, and dual modem interface to tactical communications equipment.  DACT will receive, store, create, modify, transmit and display map overlays, operational messages and reports, and position information via tactical radios, networks and wire lines. DACT is scheduled to replace the Digital Communications Terminal and will serve as the Marine Corps' primary data entry system into AFATDS.  It will also receive AFATDS data.

FIREFINDER Radar Systems  FIREFINDER radar systems provide the detection, identification and location of enemy indirect fire systems with the speed and accuracy needed for immediate engagement by friendly counterfire.  Counterfire is intended to destroy or neutralize enemy weapons to include observation units, weapons C2 facilities, TA assets, and logistics and ammunition sites. Counterfires are inherent to force protection and important for successful maneuver. They provide friendly maneuver forces with necessary freedom of action and flexibility to directly engage the enemy relatively unhindered by threat fires.  Thorough planning and the coordination of intelligence, TA assets, and firing units are necessary to locate and attack threat fire support assets quickly and accurately.  Available counterfire assets should be emplaced to provide continuous, maximum lateral and in-depth coverage. One or more radar systems forward counterfire information to the fire direction center of the unit designated to coordinate counterfire activities.  The unit processes, evaluates and verifies the information in coordination with the intelligence staff. As needed, quick fire channels can be established between radar and firing units to more effectively attack enemy counterfire targets. Zones can also be used to prioritize radar sectors of search into areas of greater importance, thereby increasing the probability of early detection and thus providing a more responsive submission of targets into the fire support process.

Joint Surveillance Target Attack Radar System (JSTARS)  JSTARS is a long-range, joint air-to-ground surveillance, targeting, and battle management C2 system designed to provide near-real-time wide area and sector surveillance and targeting information on moving and stationary ground targets and high priority threats in all weather conditions. Its mission is to support the Joint Force Commander overall objectives for battle management and targeting to disrupt, delay, and destroy the momentum of enemy forces. JSTARS provides commanders with surveillance, target detection, and tracking information to better understand activity within their areas of responsibility.  The system can look deep behind hostile borders to detect and track ground movements in both forward and rear areas.  It has a range in excess of 150 miles.  JSTARS has both airborne and ground-based segments.

The airborne segment consists of an E-8C aircraft (Air Force lead service) equipped with phased-array ground surveillance radar, an operations and control sub-system, and a communications subsystem.  Data from the radar is processed on board and the airborne operators are presented with displays showing Synthetic Aperture Radar (SAR) images, moving or fixed target reports, and target tracks. The E-8C’s advanced multi-mode radar can operate in two main modes: wide area surveillance and Moving Target Indicator (MTI) mode and SAR and Fixed Target Indicator (FTI) mode. While in the MTI mode, the radar is required to detect vehicles moving at speeds up to 150 kilometers per hour, and be able to distinguish between tracked and wheeled vehicles. The SAR mode images areas of interest, producing a monochrome image from radar returns.  In combination, MTI and SAR allow operators to track moving targets over an estimated 386,100 square mile area per eight-hour flight and to image individual vehicles, small groups of vehicles, or other areas of interest. SAR images can locate critical non-moving targets such as bridges, harbors, airports, buildings, or halted vehicles and convoys.  The FTI display is available while operating in the SAR mode to identify and locate fixed targets within the SAR area.  The SAR and FTI capability used in conjunction with MTI and MTI history display allows post-attack assessments to be made by onboard or ground operators following an attack on hostile targets. The JSTARS aircraft has secure voice and data links to ground stations and command centers.

The ground-based segment consists of Common Ground Stations (CGSs), designated the AN/TSQ-179 (V)1 Joint Service Workstation (Army lead Service), that receive data from the airborne segment and other imagery-intelligence sensors. CGS is designed to operate on the move. Ground crews analyze and disseminate JSTARS data to intelligence, command and control and fire support nodes to facilitate decision-making and targeting. CGSs can produce AFATDS track messages. This dynamic targeting information can be passed to the appropriate fire support coordination agency (any service) which could select NSFS for a given fire mission. While conducting battlefield surveillance, JSTARS could also be used to locate choke points for fires to attack columns or groups of vehicles.

CGS is also equipped with a Commanders Tactical Terminal and interfaces to the UAV ground control station and the Enhanced Tactical Radar Correlator. This enables the CGSs to fuse JSTARS MTI and SAR data with other intelligence broadcasts and imagery sources to develop a more thorough battlefield situational awareness. CGS’s communications suite includes SATCOM.

The NJI is a DII COE-compliant segment that can be used in any DII COE installation. JSTARS data will be received by Navy ships directly from the E-8C aircraft via UHF SATCOM and stored in the NJI server. Having a sea-based interface with JSTARS may reduce or delay the requirement to move CGSs ashore.  As CGSs are moved ashore, the land-based and sea-based interfaces to the JSTARS airborne segment can complement one another in receiving, processing and disseminating data to ground forces in theater. The NJI client allows users to replay MTI, view SAR imagery, and integrate with other battlefield sensors to form a complete tactical picture.  By replaying the data, tracks may be manually generated and exported to the GCCS Track Management System.  Current plans call for JSTARS data to be received, processed, and displayed aboard command ships, carriers and large deck amphibious ships. This program is managed by SPAWAR (PMW 157).   Version 2.x, currently under development, adds SAR capability, and integrates NJI with installed shipboard communication suites. Version 2.x will achieve IOC in FY02 as GCCS Maritime Version 4.x is introduced to the fleet. It will achieve FOC over about a two-year period as the ships in the Navy’s battle groups receive the GCCS-Maritime upgrade.  NFCS will be able to access JSTARS data either through GCCS-Maritime Local Area Network or a ship’s combat system/weapon system.  A joint Common Software Baseline initiative underway will lead to a single CGS/JSTARS workstation software baseline being used by all the services.  The Marine Corps has an ORD for JSTARS connectivity with IOC by FY02 and FOC by FY04. Currently, the Army CGS is the only viable, near-term means of receiving all JSTARS data in near real time from the E-8C aircraft.  

RC-7B Airborne Reconnaissance Low (ARL)  RC-7B ARL, an Army project, is a multifunction, all weather, day/night aerial reconnaissance system that provides intelligence collection support to tactical commanders.  The system provides reconnaissance, surveillance and TA data. The ARL accomplishes this using imagery, communications intercept and direction finding, and MTI and SAR subsystems. It has the additional benefit of having a communications intelligence capability onboard with automatic cross-cueing between the radar and communications intelligence suite. The ARL-Communications (ARL-C) can detect communications from vehicles, spotters, and foot patrols. A single RC-7’s direction finding capability is not accurate enough to match transmission to a single vehicle, but it can pinpoint an area. By using multi-plane formations, however, ARL-C can provide precise locations of emitters.   The MTI radar is multi-mode, performing wide area MTI, single beam scan, and narrow sector search for improved tracking and probability of detection. 
APPENDIX D 

SURFACE COMBATANT 

LAND ATTACK WARFARE

PROGRAMS REVIEW PROCESS

Objective.  The purpose of the Land Attack Warfare (LAW) Programs Review Process is to assist Program Managers in complying with the goals of the Training Requirements Document.  The intent of these reviews is to ensure the requirements of the TRD are followed, differences adjudicated, risks identified and courses of action recommended.

In keeping with a primary goal of the Capstone Memorandum of Agreement, program reviews will include assessment of Human Systems Integration (HSI) and Human Centered Design (HCD) implementation.  However, emphasis will be on Manpower, Personnel and Training requirements, their integration with other LAW programs and effective mission area training.  In addition, reviews will be tailored to (1) recognize the differences between new acquisition and legacy systems and (2) the stage of acquisition.  Program Managers will be advised of preparation requirements, based on the attached checklist, prior to the review.

Process.

1.  The Manpower and Training Working Integrated Product Team (M&TWIPT) will identify the LAW programs for review.  Review requirements will be tailored to the status of program (new vs. legacy) and the stage of acquisition.

2.  The M&TWIPT will prioritize and provide a schedule of initial program reviews. Program Managers may recommend a review point to achieve optimum impact in relation to other program reviews.

3.  The periodicity of all subsequent reviews will be determined by a M&TWIPT Review Task Force at the conclusion of each program review. 

4.  Programs will be reviewed by one of two Review Task Forces consisting of selected members of the M&TWIPT using a tailored LAW Program Review Checklist as the review guideline.  

5.  The Review Task Force will prepare a draft report of a review and submit it to the cognizant Program Manager for comment.

6.  Program Managers will prepare comments, including concurrence or non-concurrence, and submit them to the Review Task Force. 

7.  The Review Task Force will submit the final report with Program Manager comments to the Coordinating Integrated Product Team with copies to the M&TWIPT.

8. The M&TWIPT will track all action items and maintain records of all program reviews.

GCCS-M SC LAW PROGRAM REVIEW CHECKLIST

1. Briefly describe the system mission objectives and functional description.  Identify the predecessor system.

2. Briefly describe the type of acquisition and identify next milestone or decision point as well as initial operating capability dates.

3. Identify those platforms on which the system will be installed.

4. Identify the LAW systems with which the program system interfaces and other applicable systems with which it correlates.  

5. Identify whether a Human Systems Integration Plan was developed and the current status.

6. Describe any Human Engineering (HE) objectives sought and analyses conducted, including any functional analyses and task allocation between hardware, software and the human.  Address any human factors engineering requirements that were established to develop effective human machine interfaces and minimize or eliminate system characteristics that require extensive cognitive, physical or sensory skills; require extensive training or workload, or produce safety/health hazards.  Identify HE objectives achieved.

7. Provide the status of the Training Planning Process Methodology (TRPPM) or Navy Training System Plan (NTSP).  For TRPPM analysis, identify the cost models used for tradeoffs and the MPT results thereof.  Indicate whether mission area training requirements are incorporated.

8. Describe the manpower requirements and how they were determined including the approach used to provide the most efficient and cost effective mix of manpower and contractor support.  Address the workload intensive tasks, process improvements, design options or other initiatives used to reduce manpower and improve the efficiency or effectiveness of support services.  Include the LAW/other systems assessed for commonality, manpower quality and quantity and status of programming. 

9. Describe the personnel requirements and how they were determined.  Include the LAW/other systems assessed for commonalty and identify any unique skill requirements.  Address current personnel policy and recruitment trends considered to better define the human performance characteristics of the users.
10. Describe the training concept (as defined in the NTSP format in the Navy Training Requirements Documentation Manual, Chapter 2) and how it was developed, including any new training technology or fleet developed training initiatives incorporated.  Include LAW/other systems assessed for commonality, formal courses, training resource requirements (training devices/ technical training equipment/curricula development), embedded training capability and required support, impact on mission area training sequence requirements and status of resource funding.

*  Narrative in italics copied from the interim DoD 5000.2-R of 1 January 2001.

APPENDIX E

List of abbreviations and acronyms

	A&T
	Analysis and Technology

	ACAT
	Acquisition Category

	ACT
	Acquisition Coordination Team

	ACTD
	Advanced Concept Technology Demonstration

	ADP
	Automated Data Processing

	AECO
	Assistant Engagement Control Officer

	AFATDS
	Advanced Field Artillery Tactical Data System

	AGS
	Advanced Gun System

	ALAM
	Advanced Land Attack Missile

	ALAWC
	Assistant Land Attack Warfare Coordinator

	AoA
	Analysis of Alternatives

	ARG
	Amphibious Ready Group

	ASD
	Assistant Secretary of Defense

	ASN
	Assistant Secretary of the Navy

	ASROC
	Anti-Submarine Rocket

	ATD
	Advanced Technology Demonstration

	ATDC
	Advanced Tactical Display Center

	ATG
	Afloat Training Group

	ATRC
	AEGIS Training and Readiness Center

	ATWCS
	Advanced Tomahawk Weapons Control System



	BAT
	Brilliant Anti-Tank

	BDII
	Battle Damage Indication Imagery

	BFTT
	Battle Force Tactical Training

	BGARGIT
	Battle Group Amphibious Readiness Group Integrated Training

	BGSPC

BLT
	Battle Group Staff Planning Course

Battalion Landing Team

	BSC
	Billet Sequence Code



	CA
	Converged Architecture

	C2
	Command and Control 

	C3
	Command, Control and Communications

	C4I
	Command, Control, Communications, Computers and Intelligence

	C4ISP
	Command, Control, Communications, Computers and Intelligence Support Plan

	C4ISRT
	Command, Control, Communications, Computers, Intelligence, Surveillance, Reconnaissance and Targeting

	CADRT
	Computer Aided Dead Reckoning Tracer

	CAIG
	Cost Analysis Improvement Group

	CAIV
	Cost as an Independent Variable

	CAP
	Crisis Action Planning

	CARD
	Cost Analysis Requirements Description

	CARGRU
	Carrier Group

	CB/CF
	Counterbattery/Counterfire

	CCMM
	Course Curriculum Model Manager

	CEP
	Circular Error Probable

	CFF
	Calls for Fire

	CFFC
	Commander Fleet Forces Command

	CIC
	Combat Information Center

	CINC
	Commander in Chief

	CINCLANTFLT
	Commander in Chief U.S. Atlantic Fleet

	CINCPACFLT
	Commanded in Chief U.S Pacific Fleet

	CIPT
	Coordinating Integrated Product Team

	CLAWS
	Common Land Attack Warfare System

	CMC
	Commanded of the Marine Corps

	CNO
	Chief of Naval Operations

	CO
	Commanding Officer

	COMCARGRU
	Commander Carrier Group 

	COMNAVSURFLANT
	Commander, Naval Surface Force, Atlantic

	COMNAVSURFPAC
	Commander, Naval Surface Force, Pacific

	COMPTUEX
	Composite Training Unit Exercise

	COMSECONDFLT
	Commander, Second Fleet

	COMTHIRDFLT
	Commander, Third Fleet

	CONOPS
	Concept of Operations

	COTS
	Commercial off the Shelf

	COTF
	Commander Operational Test and Evaluation Force

	CRUDESGRU

CSO
	Cruiser-Destroyer Group

Combat Systems Officer



	DACT
	Data Automated Communications Terminal

	DD
	Destroyer

	DDG
	Guided Missile Destroyer

	DESRON
	Destroyer Squadron

	DIFF
	Differences

	DII COE
	Defense Information Infrastructure Common Operational Environment

	DO
	Division Officer

	DoD
	Department of Defense

	DODI
	Department of Defense Instruction

	DON
	Department of the Navy

	DOORS
	Dynamic Object Oriented Requirements System

	DRPM
	Direct Reporting Program Manger

	DSAC
	Defense System Affordability Council

	DTA
	Dynamic Task Allocation



	ECP
	Engineering Change Proposal

	ECO
	Engagement Control Officer

	EHF
	Extra High Frequency

	EPLRS

ERGM
	Enhanced Position Location Reporting System

Extended Range Guided Munition

	ESC
	Executive Steering Committee

	ESOH
	Environment, Safety and Occupational Health

	ETE
	Enlisted Training and Education

	EWTG
	Expeditionary Warfare Training Group



	FBE
	Fleet Battle Experiment

	FCTC
	Fleet Combat Training Center 

	FEA

FFCC
	Front End Analysis

Force Fires Coordination Center

	FIREX 
	Firing Exercise

	FLEASWTRACENPAC
	Fleet ASW Training Center Pacific

	FMF

FO
	Fleet Marine Force

Forward Observer

	FOC
	Full Operational Capability 

	FOS
	Family of Systems

	FSP
	Fire Support Planning

	FTE
	Full-time Equivatent 

	FY
	Fiscal Year

	FWD
	Forward

	FYDP
	Future Years Defense Program



	GCCS-M
	Global Command and Control System – Maritime

	GCS
	Gun Computer System

	GPS
	Global Positioning System

	GWS
	Gun Weapon System



	HCD
	Human Centered Design

	HCDE
	Human Centered Design Environment

	HE
	Human Engineering/High Explosive

	HF
	High Frequency

	HFE
	Human Factors Engineering

	HQMC
	Headquarters Marine Corps

	HSI

HW
	Human Systems Integration

Hardware



	ICE
	Independent Cost Estimate

	ICM
	Improved Conventional Munitions

	IDTC
	Inter-Deployment Training Cycle

	IMAGE
	Integrated Mission Analysis and Scenario Generation

	ILS
	Integrated Logistics Support

	INST
	Instruction

	IOC

IPME

IPS

ITD
	Initial Operational Capability

Integrated Performance Modeling Environment

Integrated Power System

Integrated Topside Design



	JFACC
	Joint Forces Air Component Commander

	JOOD
	Junior Officer of the Deck

	JQR
	Job Qualification Requirements

	JTF
	Joint Task Force

	JTFEX
	Joint Task Force Exercise

	JTIDS
	Joint Tactical Information Distribution System

	JIPS-N
	Joint Service Imagery Processing System-Navy

	JSTARS
	Joint Surveillance Tactical Attack Radar System

	JV
	Joint Vision



	KPP
	Key Performance Parameter



	LA
	Land Attack

	LAM FC
	Land Attack Missile Fire Control

	LANT
	Atlantic

	LAS
	Land Attack System

	LASM
	Land Attack Standard Missile

	LAW
	Land Attack Warfare

	LAWC
	Land Attack Warfare Coordinator

	LAWEX
	Land Attack Warfare Exercise

	LCC
	Life Cycle Cost

	LCCE
	Life Cycle Cost Estimate

	LLDR
	Lightweight Laser Designator Rangefinder

	L/P
	LANT/PAC (Atlantic/Pacific)



	M&S
	Modeling and Simulation

	M&T
	Manpower and Training

	MAIS
	Major Automated Information System

	MCCDC

MCCRES
	Marine Corps Combat Development Command

Marine Corps Combat Readiness Evaluation System

	MDA
	Milestone Decision Authority

	MDAP
	Major Defense Acquisition Program

	MDS
	Mission Distribution System

	ME
	Manpower Estimate

	MEF
	Marine Expeditionary Force

	MEFEX
	Marine Expeditionary Force Exercise

	MEU
	Marine Expeditionary Unit

	MEUEX
	Marine Expeditionary Unit Exercise

	MFR
	Multi Function Radar

	MGIT
	Maritime Group In-port Training

	MK
	Mark

	MNS
	Mission Needs Statement

	MoA
	Memorandum of Agreement

	MOD
	Modification

	MOS
	Military Occupational Specialty

	MPT
	Manpower, Personnel and Training

	MTT
	Mobile Training Team



	NCCA
	Naval Center for Cost Analysis

	NCW
	Network Centric Warfare

	NDI
	Non-Development Item

	NEC
	Navy Enlisted Classification

	NFCS
	Naval Fires Control System

	NFN
	Naval Fires Network

	NGLO
	Naval Gunnery Liaison Officer

	NM
	Nautical Mile

	NOBC
	Navy Officer Billet Classification

	NSFS
	Naval Surface Fire Support

	NSS
	Naval Surface Strike

	NSWC
	Naval Surface Warfare Center

	NTP
	Navy Training Plan

	NTSP
	Navy Training Systems Plan

	NTSPC
	Navy Training Systems Plan Conference

	NWDC
	Naval Warfare Development Center



	O&M
	Operator and Maintenance

	O&S
	Operations and Support

	OMFTS
	Operational Maneuver from the Sea

	OOD
	Officer of the Deck

	OPEVAL
	Operational Evaluation

	OPNAV
	Office of the Chief of Naval Operations

	OPS

ORD
	Operations Officer

Operational Requirements Document

	OSS 
	Optical Sight System

	OTE

OUSD
	Officer Training and Education

Office of the Under Secretary of Defense



	PAC
	Pacific

	PCO
	Prospective Commanding Officer

	PDH
	Prospective Department Head

	PEO
	Program Executive Office®

	PESHE
	Programmatic ESOH Evaluation

	PHIBRON
	Amphibious Squadron

	PM
	Program Manager

	PMA
	Program Manager Air

	PMO
	Program Management Office

	PMS
	Planned Maintenance System

	PPBI
	Planning Programming and Budgeting System

	PQS
	Personnel Qualification Standards

	PQSDEVGRU
	PQS Development Group

	PTW+
	Precision Targeting Workstation Plus

	PXO
	Prospective Executive Officer



	RD&A
	Research, Development and Acquisition

	RDT&E
	Research, Development, Test and Evaluation

	RFT
	Ready for Training

	ROE
	Rules of Engagement



	S&T
	Science and Technology

	SACC
	Supporting Arms Coordination Center

	SACEX
	Supporting Arms Coordination Exercise

	SADARM
	Search and Destroy Armor Munition

	SAG

SALSA

SAR
	Surface Action Group

Stand Alone Search Agent

Synthetic Aperture Radar

	SC
	Surface Combatant

	SHF
	Super High Frequency

	SIGINT
	Signals Intelligence

	SINCGARS
	Single Channel Ground-to-Air Radio System

	SOCEX
	Special Operations Capable Exercise

	SoS
	System of Systems

	SPAWAR
	Space and Naval Warfare Systems Command

	SRD
	Systems Requirements Document

	STA
	Static Task Allocation

	STOM
	Ship-to-Objective Maneuver

	SW
	Surface Warfare/Software

	SWC
	Ship’s Weapons Coordinator

	SWDG
	Surface Warfare Development Group

	SWO
	Surface Warfare Officer

	SWOS

SYSCOM
	Surface Warfare Officer School

Systems Command



	TAO
	Tactical Action Officer

	TACP
	Tactical Air Control Party 

	TACTOM
	Tactical Tomahawk

	TACTRAGRU
	Tactical Training Group

	TADSS
	Training Aids, Devices, Simulations and Simulators

	TBD
	To Be Determined

	TBMD
	Tactical Ballistic Missile Defense

	TCS
	Tactical Control System

	TD
	Training Device

	TDRA
	Top Down Requirements Analysis

	TES-N
	Tactical Exploitation System-Navy

	TIDE
	Team Integrated Design Environment

	TLAM
	Tomahawk Land Attack Missile

	TLDHS
	Target Location, Designation, Hand-off System

	TLN
	TTWCS/LAM FC/NFCS

	TOC
	Total Ownership Cost 

	TRK

TRPPM
	Track

Training Planning Process Methodology

	TSC
	Theater Surface Combatants

	TSCE
	Total Ship Computing Environment

	TSP
	Training Systems Plan

	TTE
	Technical Training Equipment

	TTP
	Tactics, Techniques and Procedures

	TTWCS
	Tactical Tomahawk Weapons Control System



	UAV
	Unmanned Aerial Vehicle

	UAV TCS
	Unmanned Aerial Vehicle Tactical Control System

	UHF
	Ultra High Frequency

	USD
	Under Secretary of Defense

	USD (A&T)
	Under Secretary of Defense (Acquisition and Technology)

	USN
	United States Navy

	U/W
	Underway



	VAMOSC
	Visibility and Management of Operating and Support Costs

	VHF
	Very High Frequency

	VLS
	Vertical Launching System

	VSR
	Volume Search Radar

	VTUAV
	Vertical Takeoff and Landing Tactical Unmanned Aerial Vehicle



	WIPT
	Working Integrated Product Team

	WO
	Watch Officer



	XO
	Executive Officer


APPENDIX F

GLOSSARY

1.

ARG/MEU Workshop - a familiarization course structured for PHIBRON and MEU staffs and major subordinate elements to brief capabilities, discuss required relationships and address the methods for conducting rapid response planning.  A one-week course is conducted by the EWTGs at the same time in the IDTC as the Warfare Commanders Conference Training.

2.
Battle Group Staff Planning Course - training on staff planning functions provided to warfare commander, DESRON, PHIBRON, numbered fleet, battle group and FMF staffs during Stage 3 of the Mission Area Training Sequence.  The course is presented by TACTRAGRULANT/PAC in three phases and focuses primarily on crisis action planning at the battle group (CRUDESGRU or CARGRU) and warfare commander level.  Typical COMPUTEX and JTFEX scenarios are used in each BGSPC phase.  Training of PHIBRON and MEU staffs will also be provided in the ARG/MEU Workshops.  

3.
Composite Training Unit Exercise - an at sea, live fire (where possible) exercise which coordinates single and multiple ship training within the battle group and exercises individual warfare areas.  COMPUTEX scheduled and controlled by COMCARGRUFOUR/COMCAR-GRUONE with the objective of certifying the battle group ready for advanced battle group operations and the goal of achieving M1/M2 rating in training readiness.

4.
Embedded training - training that is provided by capabilities built into or added into operational systems, subsystems or equipment to enhance and maintain the skill proficiency of fleet personnel.

5.
Force Fires Coordination Center - the Marine Air-Ground Task Force organization responsible for overall fire support coordination, normally located ashore.  The FFCC coordinates fire support matters for subordinate FSCCs and interfaces with appropriate staff agencies of higher, adjacent and external commands.

6.
Fire Support Coordination Center - a single location in which are centralized communications facilities and personnel incident to the coordination of all forms of fire support.  FSCCs are established at each division, regiment and battalion group combat level and are subordinate to the FFCC.

7.
Human Centered Design - TBP
8.
Human Systems Integration - the DoD mandate to integrate human limitations and capabilities into military systems to improve total system performance and reduce ownership costs by integrating manpower, personnel and training (human aspects of system readiness) with human factors engineering, system safety and health hazards (human performance and safety)

9.
Inter Deployment Training Cycle – The ship maintenance and training work-up period between deployments, normally 18 months.

10.
Initial Operating Capability - the first attainment of the capability to employ effectively a weapon, item of equipment or system of approved specific characteristics.

11.
Joint Task Force Exercise - a fully integrated, multi-warfare at-sea live fire battle group exercise scheduled by COMSECONDFLT/COMTHIRDFLT as the final battle problem prior to deployment.  JTFEX leads to qualification of the battle group/ARG/MEU to conduct all warfare missions in the planned area of deployed operations.

12.
Key Performance Parameter - a system capability or characteristic so significant that failure to meet the threshold (minimum acceptable value) can be cause for the concept or system selection to be reevaluated or the program to be reassessed or terminated.  KPPs are documented in the ORD.

13.
Land Attack Warfare Exercise - a dynamic, comprehensive, integrated fleet exercise designed to train operators and command and control decision makers in LAW TTPs during IDTC.  It provides the opportunity for multiple ships, staffs and supported units to participate in LAW training exercises.  Ships and staffs participate in LAWEX during Stages 3 and 4 of the LAW Mission Area Training Sequence.

14.
Marine Expeditionary Unit Exercise - an at-sea live fire exercise during which the ARG and MEU practice their respective projection ashore missions together.  It is scheduled and controlled by COMPHIBGRUs TWO and SEVEN and the Special Operations Training Groups with NSFS ships, when available, as a rehearsal for SOCEX in the advanced phase of IDTC.

15.
Maritime Support Group Training - a course designed to facilitate battle group staff and warfare commander planning and execution of warfare areas through scenario driven wargames relevant to the projected deployment area.  It is scheduled periodically by COMSECOND-FLT/COMTHIRDFLT at TACTRAGRULANT and PAC respectively for a nominal four-day period preceding JTFEX.  In addition to planning sessions, the course provides tactical scenarios that focus on warfare commander relationships and cohesiveness while flexing the warfare area capabilities.

16.
Mission Area Training - the spectrum of land attack individual, unit-level combat team, multi-ship and fleet staff training required to qualify land attack Surface Combatant ships and fleet staffs to execute LAW missions in an independent, battle group or joint environment.

17.
Mission Needs Statement - identifies and describes the mission deficiency; discusses the results of mission area analysis; describes why non-materiel changes (e.g., doctrine, tactics) are not adequate to correct the deficiency; identifies potential materiel alternatives; and describes any key boundary conditions and operational environments that may impact satisfying the need such as information warfare.

18.
Navy Training System Plan (Navy Training Plan) - the principal document for defining manpower, personnel, and training requirements and resources for new developments (formerly the NTP).  The NTSP is a life cycle document, which identifies the resources required to establish and maintain an effective training program throughout the life cycle of the new development.

19.
Operational Requirements Document - a formatted statement containing threshold and objectives expressed as measures of effectiveness or performance and the minimum acceptable requirements for the proposed concept or system.  Key Performance Parameters are also detailed in the ORD.

20.
Personnel Qualification Standards - standardized minimum knowledge and skills that an individual must demonstrate before standing watch or performing other specific routine duties necessary for the safe and proper operation of a ship system.

21.
Supporting Arms Coordination Center - a single location on board an amphibious command ship in which all communication facilities incident to the coordination of fire support of the artillery, air and naval gunfire are centralized.  This is the naval counterpart to the FSCC utilized by the landing force.

22.
Supporting Arms Coordination Exercise - a combined total force exercise for the battle group, ARG, and MEU, including designated SACC and FFCC agencies, to perform the various phases of amphibious operations.  SACEX may be a subset of JTFEX and is controlled by COMPHIBGRU TWO/ II MEF and COMPHIBGRU SEVEN/MEU.

23.
Special Operations Capable Exercise - a live scenario-controlled exercise which tests the ARG/MEU ability to conduct most of the special operations capable missions in response to unannounced scenarios.  SOCEX is controlled by COMPHIBGRU TWO/II MEF and COMPHIBGRU SEVEN/MEU normally as the last phase of JTFEX and may not include participation of the battle group.

24.
Tactics, Techniques and Procedures - TBP
25.
Warfare Commanders Conference Training - a scenario driven course designed to test battle plans and objectives of the individual battle group warfare commanders.  It is normally a one-week course conducted at TACTRAGRULANT and PAC with course length dependent upon the number of warfare commanders participating.  The course is periodically scheduled by the battle group commander in advance of COMPUTEX and may utilize simulation systems.
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Figure 2-1.  LAW Programs of   Record
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Figure 5-1 LAW Mission Area Training Sequence
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Figure 1-2.   LAW Capstone Organization
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