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Chapter 1

Introduction

1.0 -- Purpose

The Cost Analysis Handbook (CAH) provides guidance for those tasked with developing cost related documentation (i.e. Life Cycle Cost Estimates (LCCE), Cost Benefit Analyses (CBA), Analysis of Alternatives (AoA), Component Cost Analyses (CCA), Request for Alternative Approval (RAA), etc.) for the Marine Corps Systems Command (MARCORSYSCOM).  The CAH provides guidelines for preparing, documenting, and presenting cost estimates, and discusses how these estimates are used in various analyses to support defense acquisition programs.  The CAH will help the cost analyst deliver a consistent, well-documented product.  Due to the importance of cost related documentation and the limited experience level that may exist in some organizations, the CAH is developed as a primer and guidebook for the preparation of cost related documentation.

1.1 -- Background

Cost analysis is an important aspect of an acquisition program.  With dwindling resources, emerging technologies, and a changing threat environment, acquisition decision makers require accurate cost data to make decisions which will optimize warfighting capabilities while adjusting to current (and projected future) budget limitations.

1.2 -- References

The following paragraphs enumerate the most recent iterations of the discussed references, as of the CAHs publication date.  Analysts are advised to ensure validity of these references in order to use the most current versions.

1.2.1 DoD Directive 5000.1, “Defense Acquisition”, Dated 15 Mar 1996.  Emphasizes the need for independent assessments, including independent life cycle cost estimates that are independent of the user and developer.

1.2.2 DoD Regulation 5000.2-R, “Mandatory Procedures for Major Defense Acquisition Programs (MDAPS) and Major Automated Information System (MAIS) Acquisition Programs Dated 15 Mar 1996.  Provides requirements for the performance of Analysis of Alternatives (AoA), Affordability Assessment (AA), and Life Cycle Cost Estimates (LCCEs) for MDAPs and MAIS.

1.2.3 DoD Directive 5000.4, “OSD Cost Analysis Improvement Group”, Dated 24 Nov 1992.  Contains the charter of the Cost Analysis Improvement Group (CAIG), including pertinent sections on administration and responsibilities of the CAIG.

1.2.4 DoD Manual 5000.4M, “Cost Analysis Guidance and Procedures”, Dated 11 Dec 1992.  Establishes guidance on the preparation of the Cost Analysis Requirements Description (CARD), the scope of supporting cost analysis, analytical methods for preparing cost estimates, and procedures for presentation of estimates to the CAIG.

1.2.5 SECNAVINST 5000.2B, “Implementation of Mandatory Procedures for Major and Non-Major Defense Acquisition Programs and Major and Non-Major Information Technology Acquisition Programs”, Dated 6 Dec 1996.  Supplements DoD Regulation 5000.2-R by tailoring execution of the regulation to the Department of the Navy (DoN) and expanding the concepts of AoA, LCCEs, and AA to other than Acquisition Category (ACAT) I and ACAT IA programs.

1.2.6 Program Manager’s Guide to the Summary Version Life Cycle Cost Model (SVLCCM).  Provides comprehensive guidance to the Program Manager (PM) in collecting data to facilitate life cycle costing using the Summary Version Life Cycle Cost Model (SVLCCM).  The guide also describes costing support available from PAE.

1.2.7 MIL-HDBK-881, “Department of Defense Handbook Work Breakdown Structures,” Dated 2 Jan 1998.  Establishes criteria governing preparation and use of Work Breakdown Structures (WBS) by both Government and contractor activities during the acquisition of designated defense materiel items.

1.2.8 Headquarters, U.S. Marine Corps Deputy Chief of Staff (DC/S) for Programs and Resources (P&R), POM Serial 00-17, “Pricing and Cost Escalation Guidance”, Dated 04 Feb 1998.  The memorandum provides guidance, factors, and instructions for use in the Program Objectives Memorandum (POM) process, specifically for developing and adjusting program costs.

1.3 -- Policy.

1.3.1 Analysis of Alternatives (AoA)
1.3.1.1 DoD Regulation 5000.2-R.  Emphasizes that an AoA shall be prepared and considered at appropriate milestone decision reviews for ACAT I programs, beginning with program initiation (usually Milestone I).  For ACAT IA programs, the Principle Staff Assistant (PSA) shall prepare an AoA for consideration at Milestone 0.

1.3.1.2 SECNAVINST 5000.2B.  Emphasizes that 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.  At a minimum, the scope of analysis shall identify:  the independent activity responsible for conducting the ACAT I and II analyses; a set of alternatives to be addressed; a proposed completion date for the analysis; any operational constraints associated with the need; and, specific issues to be addressed.  Designation of activities to conduct AoA for ACAT III and IV programs are encouraged, but not required.  For Joint ACAT IC, II, III, and IV programs where the Department of the Navy (DoN) has been designated the Lead Service procedures shall be set up to include other service representatives and formal approval.  If the AoA is to be supplemented by other service-developed analysis, the DoN shall ensure that the assumptions and methodologies used are consistent.  For Information Technology (IT) programs, the AoA shall be submitted at the program initiation milestone.  The analysis of alternatives shall be tailored commensurate with the scope, criticality, size, and complexity of the program/project.

1.3.2 Affordability Assessment (AA).

1.3.2.1 DoD Regulation 5000.2-R.  States that affordability shall be assessed at each milestone decision point beginning with program initiation (usually Milestone I).  No acquisition program shall be approved to proceed beyond program initiation unless sufficient resources (including manpower) are programmed in the most recently approved Future Years Defense Program (FYDP), or will be programmed in the next Program Objective Memorandum (POM), Budget Estimate Submission (BES), or President’s Budget (PB).

1.3.2.2 SECNAVINST 5000.2B.  States that, in addition to ACAT I and IA programs, affordability shall be assessed for ACAT II, III, and IV programs at each milestone decision point.

1.3.3 Life Cycle Cost Estimates (LCCEs).

1.3.3.1 DoD Regulation 5000.2-R.  Requires that, for all ACAT I and IA programs, an LCCE shall be prepared by the program office in support of program initiation (usually Milestone I) and all subsequent milestone reviews.  For ACAT I programs, the Milestone Decision Authority (MDA) may not approve entry into Engineering and Manufacturing Development (EMD) or Production and Deployment (PD) unless an independent estimate of the full life cycle cost of the program has been completed and considered by the MDA.  For ACAT IA programs, the estimate shall include life cycle benefits in addition to life cycle costs.

1.3.3.2 SECNAVINST 5000.2B.  Requires that, in addition to ACAT I and IA programs, life cycle cost shall be assessed for ACAT II, III, and IV programs at each milestone decision point.

1.4 -- Responsibilities

The Program Analysis and Evaluation (PAE) Directorate provides support to the Commander MARCORSYSCOM (COMMARCORSYSCOM) and the Commander’s staff for all cost analysis activities.  This involves both the development of cost analyses within PAE and the review of analyses prepared by Program Manager (PM) offices, support contractors, or, in the case of joint programs, other services.  Review of analyses prepared elsewhere is based on PAE’s status as the Commander’s “independent” cost agency.  This status carries the responsibility of ensuring that analyses from any source account for all relevant costs and use acceptable methodologies.  PAE can also assist PMs and Project Officers (POs) in presenting and defending analyses outside of the Command.

1.5 -- Information

The CAH will provide the user with the necessary information to adequately develop a cost related document.  The CAH is divided into 3 Chapters, 8 Annexes, and 2 Enclosures, as follows:

Chapter 1 -- Introduction.  Provides the purpose of the CAH, the background that leads to the development of the CAH, a brief description of the Chapters and Annexes, and a method for recommending improvements.

Chapter 2 -- Cost Analysis Principles.  Provides basic cost analysis principles that are used in conducting the various cost analyses associated with particular acquisition programs.  These principles are applied throughout the remaining Chapters and Annexes.

Chapter 3 -- Cost Estimating Procedures For Life Cycle Cost Estimating (LCCE).  Provides an overview of procedures that have been used to successfully complete LCCEs.  Each LCCE is unique and will require the analyst to employ different approaches in developing individual cost element estimates which comprise a program’s total LCCE.

Annex A -- Cost Element (CE) Structures.  Provides examples of cost element structures for different commodity areas.  The analyst may use these examples as a basis and then customize the cost element structure of the commodity area being analyzed.

Annex B -- Crosswalk Between a Cost Estimate and the POM.  Provides a crosswalk from the LCCE to the POM to assist the analyst in validating the cost portion of a POM submission through the development of a LCCE, or to use the techniques in developing a LCCE for the purpose of providing the cost portion of a POM submission.

Annex C -- Marine Corps Format for Life Cycle Cost Estimates (LCCE).  Provides the Marine Corps format for an LCCE and information relevant to the development of each section within the LCCE.

Annex D -- Cost Element Estimating Guides (CEEGs).  Provides guides to assist the analyst in developing a cost estimate for a particular cost element, complete with examples from previous estimates.

Annex E -- Life Cycle Cost Estimate (LCCE) Example.  Provides an example of an actual cost estimate.  The analyst must remember that this is only an example and most estimates will vary in content.

Annex F -- References.  Provides the analyst with a list of reference materials that are available to assist in cost analysis tasks.

Annex G -- Acronyms.  Provides a listing of acronyms used in the CAH.

Annex H -- Definitions.  Provides definitions of key terms used in the CAH.

Enclosure (1) -- The Program Manager’s Guide to the Summary Version Life Cycle Cost Model (SVLCCM).  The Program Manager’s Guide to the SVLCCM is provided in its entirety

Enclosure (2) -- Users Manual to the SVLCCM.  The User’s Manual to the SVLCCM is available upon request.

1.6 -- Improvements

The area of cost analysis is constantly changing due to new weapon systems and equipment being fielded.  The estimating rates and factors applied to today’s acquisitions and methodologies, as described in the handbook, are dynamic and evolving as technology provides more efficient processes and capabilities.  Also, additional Cost Estimating Relationships (CERs) may be developed which will allow the analyst to produce a parametric cost estimate based on system characteristics.

Therefore, periodic changes and updates to the CAH are inevitable, and recommendations for improvement or additions are solicited from the user.  To allow for the efficient processing of recommendations, a recommended change form is provided above.

1.7 -- Applicability.

The CAH is recommended for use by government and contractor organizations that develop cost related documentation in support of Marine Corps acquisition programs.

1.8 -- Acquisition Milestones and Categories

The type of cost analysis conducted for different acquisition programs will depend on the ACAT designation and the program’s current milestone.  Figure 1, Acquisition Milestones and Phases, gives the cost analyst an overview of the acquisition milestones and phases.
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Figure 1. -- Acquisition Milestones and Phases

Table 1, Acquisition Categories, presents an overview of ACAT criteria and associated authorities.

Table 1. -- Acquisition Categories (ACATs)

	
ACAT
	
Selection Criteria*
	Designation
Authority
	Decision
Authority

	ID
	> $355M R&D
> $2.135B PMC
	USD(A&T)
	USD(A&T)

	IC
	> $355M R&D
> $2.135B PMC
	USD(A&T)
	ASN(RDA)

	IAM**

	> $30M 1 year
> $120M total
> $360M LCC
	
ASD(C3I)
	
OSD CIO

	IAC
	> $30M 1 year
> $120M total
> $360M LCC
	
ASD(C3I)
	
ASN(RDA)

	II
	> $140M R&D
> $645M PMC
	ASN(RDA)
	ASN(RDA)

	II
	None – There are no IT ACAT II programs

	III
	< $140M R&D
< $645M PMC
	CMDR SYSCOM
	CMDR – SES

	IV
(T&M)
	< $140M R&D
< $645M PMC
	CMDR SYSCOM
	CMDR – SES – OR PM

	III
	> $15M 1 year
> $30M total
	CMDR SYSCOM
	CMDR – SES

	IV(T)&
AAP***
	< $15M 1 year
< $30M total
	CMDR SYSCOM
	CMDR – SES – OR PM

	AAP***
	< $5M RDT&E
< $15M PMC 1 year
< $30M total PMC
	
CMDR SYSCOM
	
CMDR – SES – OR PM

	*
**
***
	
	Selection Criteria in FY96 Constant $
Information Technology (IT) changes are in yellow
New Category of ‘Abbreviated Acquisition Programs’ (AAP)


The tables that follow describe what occurs during each milestone phase and indicate differences, if any, in each of the phases due to the ACAT designation.  They are:

•  Table 2, Milestone 0 -- Concept Studies Approval (as follows).
•  Table 3, Phase 0 -- Concept Exploration.
•  Table 4, Milestone I -- New Acquisition Program Approval.
•  Table 5, Phase I -- Program Definition and Risk Reduction.
•  Table 6, Milestone II -- Engineering, Manufacturing and Development Approval.
•  Table 7, Phase II -- Engineering and Manufacturing Development (EMD).
•  Table 8, Low-Rate Initial Production (LRIP).
•  Table 9, Milestone III -- Production Approval.
•  Table 10, Phase III -- Production and Deployment

Table 2. -- Milestone 0 – Concept Studies Approval

___________________________________________________________________________

Decision Criteria

•
A validated Mission Need Statement (MNS)

•
Satisfying the need with a non-materiel solution

•
Whether the need is sufficiently important to warrant funding of study efforts

•
Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) support requirement

•
For an ACAT IA program, an Analysis of Alternatives (AoA)

Acquisition Decision Memorandum

•
Define the minimum set of alternative concepts to be examined
•
Identify the lead organization for the study efforts
•
Identify dollar/source of funding for study efforts

___________________________________________________________________________

Table 3. -- Phase 0 – Concept Exploration

___________________________________________________________________________

Objectives

•
Explore various materiel alternatives to satisfying the mission need

•
Define the most promising system concept(s)

•
Develop supporting information, including risk areas and risk management approaches

•
Develop acquisition strategies and program cost, schedule, and performance objectives for most promising concept(s)

Minimum Required Accomplishments

•
Creation of a validated assessment of the military threat *

•
Consideration of technology and technical risk

•
Assessment of advantages and disadvantages of each alternative concept

•
Identification of an acquisition strategy

•
Identification of cost, schedule, and performance for approval

•
Identification of potential environmental consequences *

•
Identification of program specific accomplishments to be completed during the next phase

•
Analysis of any major technology and industrial capability issues *

•
Identification of cooperative opportunities *

•
Ensuring compliance with international arms control agreements*

•
Creation of a proposed oversight and review strategy to include a description of mandatory program information and when this information needs to be submitted for the next milestone decision

•
Development of the system requirement in terms of measures of effectiveness (MOE), measures of performance (MOP), and C4ISR support requirement

*
Normally not applicable to ACAT IA programs

___________________________________________________________________________

Table 4. -- Milestone I – New Acquisition Program Approval

___________________________________________________________________________

Decision Criteria

•  Threat assessment *
•  Acquisition Strategy
•  Cost as an Independent Variable (CAIV) life cycle-based objectives
•  Phase 0 exit criteria status and Phase I exit criteria plans
•  Acquisition Program Baseline (APB)
•  AoA and studies supporting need for new program
•  Environmental consequences *
•  Adequacy of resources (manpower and funding)
•  Hierarchy of materiel alternatives *
•  Affordability assessment
•  Updated C4ISR support requirement

*
Normally not applicable to ACAT IA programs

Acquisition Decision Memorandum

•  Approve the initiation of a new program and entry into Phase I
•  Approve the APB and the acquisition strategy

___________________________________________________________________________

Table 5. -- Phase I – Program Definition and Risk Reduction

___________________________________________________________________________

Objectives

•
Identify and reduce risk

•
Assess if the most promising design approach(es) will operate in the intended operational environment including both people and conditions

•
Identify possible cost-saving changes that affect key Operational Requirements Document (ORD) and APB performance parameters

•
Establish proposed performance objectives

•
Identify production rate requirements for peacetime, contingency support, and reconstitution objectives

•
Develop proposed cost-schedule-performance trade-offs for decision at Milestone II

Minimum Required Accomplishments

•
Creation of an updated assessment of the military threat *

•
Consideration of technology and technical risk

•
Refinement of cost objectives and affordability assessment

•
Identification of major cost, schedule, and performance tradeoff opportunities

•
Refinement of the acquisition strategy and determination of initial low-rate initial production quantities *

•
Identification of a test and evaluation strategy and appropriate testing

•
Assessment of the industrial capability to support the program *

•
Identification of proposed cost, schedule, and performance objectives and thresholds for approval

•
Assessment of potential environmental impacts *

•
Verification that adequate resources have been programmed for production, deployment, and support

•
Identification of cooperative opportunities *

•
Ensuring compliance with international arms control agreements*

•
Creation of a proposed oversight and review strategy to include a description of mandatory program information and when this information needs to be submitted for the next milestone

•
Refinement of CAIV objectives

•
Analysis of any major technology and industrial capability issues

•
Creation of an Independent Cost Estimate (ICE) and Manpower Estimate

•
Refinement of C4ISR support requirements

*
Normally not applicable to ACAT IA programs

___________________________________________________________________________

Table 6. -- Milestone II – Engineering, Manufacturing and Development Approval

___________________________________________________________________________

Decision Criteria

•  Acquisition strategy
•  CAIV progress
•  APB
•  Phase I exit criteria status and Phase II exit criteria plans
•  Low-Rate Initial Production (LRIP) quantities *
•  Validated threat assessment *
•  Prototyping/demonstration results
•  Potential environmental consequences
•  Adequacy of resources (manpower and funding)
•  ICE and Manpower Estimate
•  Updated C4ISR support requirement

*
Normally not applicable to ACAT IA programs

Acquisition Decision Memorandum

•
Approves entry into Phase II (Engineering and Manufacturing Development)

•
Approves the proposed or modified APB and acquisition strategy

•
Establishes life-cycle cost objectives

•
Exit criteria

•
Identifies LRIP quantities (if appropriate)

•
The LRIP strategy, required information, and decision authority is normally considered at this milestone.

___________________________________________________________________________

Table 7. -- Phase II – Engineering and Manufacturing Development (EMD)

___________________________________________________________________________

Objectives

•
Translate most promising design into a stable, producible, and cost-effective system design

•
Validate manufacturing or production process

•
Demonstrate through testing that system capabilities:

–
Meet contract specification requirements

–
Satisfy mission need and minimum acceptable operational performance requirements

Minimum Required Accomplishments

•
Achievement of design stability

•
Consideration of technology and technical risk

•
Design, coding, integration, and testing of software

•
Creation of updated assessment of the military threat *

•
Creation of an updated test program with required lethality and survivability testing *

•
Production of Initial Operational Test and Evaluation (IOT&E) results that realistically portray operational performance

•
Identification of a refined acquisition strategy to include support concept

•
Creation of a refined program cost estimate, independent cost estimate, cost objectives and Manpower Estimate

•
Creation of an updated affordability assessment

•
Assessment of the technological and industrial capability to support the program *

•
Identification of proposed cost, schedule, and performance objectives/thresholds for approval

•
Assessment of potential environmental impacts *

•
Verification that adequate resources have been programmed for production, deployment, and support

•
Identification of cooperative opportunities *

•
Ensuring compliance with international arms control agreements*

•
Creation of a proposed oversight and review strategy to include a description of mandatory information and when this information needs to be submitted for the next milestone

•
Refinement of CAIV objectives

•
Refinement of C4ISR support requirement

*
Normally not applicable to ACAT IA programs

___________________________________________________________________________

Table 8. -- Low-Rate Initial Production (LRIP)

___________________________________________________________________________

Objectives

•
The determination of the LRIP quantity should consider:
–  fabrication complexity of the system
–  relatively small number to be procured and high unit cost
–  length of the production period
–  need to preserve the industrial base for the system
–  acquisition strategy that is most advantageous to the Government

Decision Criteria

•
Acquisition strategy *
•
APB *
•
Phase II exit criteria *
•
Threat assessment *
•
Test results *
•
Initial production experience *
•
Environmental consequences *
•
CAIV progress
•
Adequacy of resources (manpower and funding)*
•
Updated C4ISR support requirement
•
ICE and Manpower Estimate

*
Normally not applicable to ACAT IA programs

___________________________________________________________________________

Table 9. -- Milestone III – Production Approval

___________________________________________________________________________

Decision Criteria

•
Acquisition strategy
•
APB
•
Phase II exit criteria
•
Threat assessment *
•
Test results
•
Initial production experience *
•
Environmental consequences *
•
CAIV progress
•
Adequacy of resources (manpower and funding)
•
ICE and Manpower Estimate
•
Updated C4ISR support requirement

*
Normally not applicable to ACAT IA programs

Acquisition Decision Memorandum

•
Approve entry into Phase III (Production, Fielding/Deployment, and Operational Support)

•
Approve proposed or modified acquisition strategy and production APB

•
Establish exit criteria

___________________________________________________________________________

Table 10. -- Phase III – Production and Deployment

___________________________________________________________________________

Objectives

•
Assess the ability of the system to perform as intended

•
Identify and incorporate into production lots minor Engineering Change Proposals (ECPs) to meet required capabilities

•
Identify the need for major upgrades or modifications

•
Support plans should be implemented to ensure support resources are acquired and deployed with the system.

Minimum Required Accomplishments

•
Full rate production experience that verifies manufacturing and production processes, confirms the stability and producibility of the design, and provides realistic production cost estimates *

•
Creation of a refined configuration management program

•
Creation of an updated and validated assessment of military threat *

•
Creation of a refined life cycle cost estimates

•
Execution of operational and support plans, to include transition from contractor to in-house support, if appropriate

•
Identification of operational and support problems

•
Resolution of system deficiencies and verification thereof in Demonstration, Test and Evaluation and Full Operational Test and Evaluation, if appropriate

•
Refinement of the C4ISR support requirement

*
Normally not applicable to ACAT IA programs

___________________________________________________________________________

Chapter 2

Cost Analysis Principles

2.0 -- General.

Cost analysis is both a science and an art.  It is a science in that the analyst can apply known mathematical formulas and techniques to determine a cost.  It is an art in that the analyst must gain an understanding of the program, so that the main cost drivers of a program can be determined.  Therefore, the cost analyst must have the capability to apply proven scientific and mathematical principles to a cost estimate while determining the most important cost factors.  The purpose of this chapter is to provide the cost analyst with a discussion of several basic cost analysis principles.

2.1 -- Types of Cost Related Documents.

There are three basic types of cost analyses, leading to their associated cost related documents, as follows:

(1)
Life Cycle Cost Estimate (LCCE),
(2)
Affordability Assessment (AA), and
(3)
Analysis of Alternatives (AoA).

2.1.1 Types of Cost Estimates.  Cost estimates are only concerned with the cost associated with a system.

2.1.1.1 Program Life Cycle Cost Estimate (LCCE).  A Program Office Life Cycle Cost Estimate (LCCE) may be developed by personnel within the Program Manager’s office, PAE, or contractor support personnel working for either the Program Office or PAE.  In all instances, the estimate is prepared for and under the ultimate sponsorship of the Program Manager.  PAE retains responsibility for reasonableness and acceptability in support of COMMARCORSYSCOM’s role as the Milestone Decision Authority (MDA) (or as the system provider to the MDA in the case of ACAT II projects).  PAE policy specifies use of the Summary Version Life Cycle Cost Model (SVLCCM) and standard formats in performing cost estimates.  This policy promotes consistency, and facilitates review and future updating of estimates.  In a pure sense, an LCCE should address all past, current, and future funds associated with a particular acquisition from the point it becomes a uniquely identifiable program until the last end item has been demilitarized and disposed (and all salvage value recovered).  However, current practice and policy is to conduct Decision Support Estimates (DSEs) {See Section 2.1.1.2}, which are entitled LCCEs.

2.1.1.1.1 Full LCCE.  For most systems/equipment and costing requirements, a standard LCCE will be required to satisfy the DoD policy on explicit, comprehensive and realistic costing.  This type of estimate is herein referred to as a “full” estimate to distinguish it from the “abbreviated” estimate.

2.1.1.1.2 Abbreviated LCCE.  Some projects that are limited in scope, such as individual clothing and equipment or consumable items, may not require a “full” LCCE.  While the same policies, principles, and most of the estimating procedures still apply, the time required to develop the estimate may be considerably lessened.  In most cases, use of the SVLCCM may not be necessary.  Operational, maintenance, and support concepts are characteristically straightforward for such items, and permit a less ambitious analysis.

2.1.1.2 Decision/Program Support Estimate (DSE).  A Decision/Program Support Estimate (DSE) is a cost estimate that addresses only the costs associated with a pending decision.  Such estimates tend to ignore sunk costs, and only address the incremental portion of future costs.  For example, if the introduction of a new system will not affect the total number of active duty personnel in the Marine Corps, then there are no incremental Military Personnel, Marine Corps (MPMC) costs to address in a Decision Support Estimate.  (Note:  A pure LCCE would include such costs).  Most LCCEs prepared for COMMARCORSYSCOM as the MDA are DSEs.

2.1.1.3 Component Cost Analysis (CCA).  The CCA is a complete and fully documented LCCE for a system that is developed external of, and independent from, the acquisition proponent, or an independent estimate of major cost drivers and cost elements.  The CCA is used to test the reasonableness of the POE/EA and to provide a second opinion of the system’s cost.

CCA is the Service Department’s (Navy, Army, and Air Force) independent cost estimate required by the Office of the Secretary of Defense (OSD) CAIG for ACAT IC programs (OSD CAIG memo SAB dated March 24, 1997)

2.1.1.4 Independent Cost Estimate (ICE).  The Independent Cost Estimate (ICE) is another type of life cycle cost estimate usually conducted on higher ACAT acquisition projects.  DoD Regulation 5000.2-R requires that an ICE for ACAT I programs be performed by the CAIG.  Sometimes the CCA is termed an ICE, since the CCA is developed independent of the Program Manager’s (PM) Office.  This estimate is compared to the Program Manager’s LCCE and the CCA at the Milestone Reviews for ACAT I programs.

2.1.1.5 Independent Assessment (IA).  The Independent Assessment (IA) for Marine Corps ACAT III programs may be prepared by the Naval Center for Cost Analysis (NCCA).  The process is similar to that of an ICE, except that it does not require development of a Cost Analysis Requirements Description (CARD) and can normally be completed in about six months.  Additionally, the IA looks only at procurement costs.  A complete LCCE must be submitted along with the request for an IA.  As with the ICE, PAE can serve as a liaison with NCCA for the IA.

2.1.2 Affordability Assessment (AA).  The PM office is responsible for preparation of the Affordability Assessment (AA) for Milestone I, and subsequent milestones, as part of the Integrated Program Summary (IPS).  Program affordability is a complex issue that involves several processes and players.  Acquisition related documents must complement the Planning, Programming, and Budgeting System (PPBS) outputs.  Consequently, in addition to PM and PAE involvement in affordability assessments, Programs and Resources (P&R), HQMC is an active participant in the process, acting as the Commandant of the Marine Corps’ (CMC’s) validating authority.

Affordability is considered in terms of the overall life cycle costs of a program.  Consequently, the LCCE is a critical input to the assessment.  Parts I and II of the SVLCCM outputs are submitted by the PM, along with a draft AA, to P&R, HQMC for validation.

Of critical interest in affordability issues are the Operations and Support (O&S) costs of any replaced system.  The PO must determine O&S costs for the “outgoing” system and provide this information in the draft assessment.  This is not a “cost estimation” issue; rather, the PO must determine “real world” costs through his relationship with the Fleet Marine Force (FMF) user or Weapon System Manager (WSM).  PAE can assist in data interpretation and presentation standards.

The Program Objective Memorandum (POM) is a consideration when assessing affordability.  If an acquisition program does not successfully compete to receive required funds in a given POM period, the acquisition program is unlikely to be deemed affordable.  Additionally, successful programming does not make an acquisition program affordable by default.  It is essential that the system’s acquisition be managed in such a way as to ensure compliance with the constraints of the POM.  Often, various acquisition strategies must be considered to accommodate a “reduced” funding profile.  Possible delays in procurement, lower rate production, etc., and must be addressed in the draft assessment as alternative strategies.  The downside of reducing the production rate is a resulting increase in the Average Unit Cost (AUC) of each lot produced which can cause an insufficient or uneconomical production rate.

Part 4, Section D of SECNAV Instruction 5370.2J, Standards of Conduct and Government Ethics, 15 Mar 1989, contains the AA format.  The PM must provide input for each paragraph, or rationale for omitting required information.  Lack of operational, maintenance, and support data for the systems being replaced are frequent showstoppers.

2.1.3 Analysis of Alternatives (AoA)
2.1.3.1 Analysis of Alternatives (AoA).  Although this term is repeated from the previous heading, the title is appropriate since this is the term used within the DoD for a specific analysis.  AoAs are prepared and considered at all milestone decision reviews beginning with Milestone I.  They are intended to:

•
aid decision making by illuminating the relative merits of competing alternatives
•
facilitate communication by identifying and discussing reasonable alternatives
•
provide a historical record and supporting rationale of the subject acquisition.

Sub-analyses within the AoA include:
•
mission threat
•
threat and U.S. capability
•
system interrelations
•
multi-role systems
•
measures of effectiveness
•
costs
•
cost-effectiveness comparisons
•
sensitivity analysis

The AoA replaces the Cost and Operational Effectiveness Analyses (COEA).

Where the Mission Operational Effectiveness (MOE) analysis helps gauge the military utility of the system, the cost analysis examines the viability and expense of procuring a system which satisfies the proposed requirements.  The concept of full life cycle cost is vital.  Excursions may be run on varying acquisition quantities and/or mixes of alternatives.  Cost uncertainty and sensitivity analyses are performed on the base case (status quo) as well as all alternatives.

AoA’s are normally performed by the Studies and Analysis (S&A) Division, Marine Corps Combat Development Center (MCCDC), or by the Center for Naval Analysis (CNA).  As with ICE’s and IA’s, PAE may participate in reviewing or supporting the estimate.

2.1.3.2 Functional Economic Analysis (FEA).  The Functional Economic Analysis (FEA) is an economic analysis of a functional organization’s structure and operations.  The FEA is intended to be a document containing not just the results of the economic analysis, but also synopses of strategic plans, data and technical management planning, descriptions of alternatives, and other supporting information.  The goal is to combine into one package the functional, technical, and economic analysis required, in order to make optimum decisions.

The FEA is a “living” document that progresses through three distinct stages -- Preliminary, Final, and Update.  The Preliminary FEA provides a rough assessment of proposed alternatives based on readily available information.  The Final FEA contains a more detailed analysis of the high-potential alternatives based on a refinement of the cost, benefit, and scheduled data that were included in the Preliminary FEA.  During execution of the approved alternative, the Update FEA acts as a periodic progress report providing a status review on the action plan, costs, performance, and workload.  The Update FEA provides decision-monitoring information and is used for program evaluation at key decision points.  In this regard, the FEA serves as a management and budget analysis tool to determine and monitor the actual costs and benefits of the selected alternative.

An FEA is often associated with proposed Automated Information System’s (AIS), which usually attempt to automate a current process.  If they adequately address the likely “life cycle” cost, then this analysis may be an appropriate substitute for an LCCE.  Although many AISs tend to grow and change, not having a predictable service life, any FEA which addresses the recurring annual O&S costs does highlight the full cost of implementation and ownership; therefore, it may serve the purpose of an LCCE for milestone decision purposes.

2.1.3.3 Cost Comparison Analysis (CCA).  A CCA is performed when two or more alternatives exist for which only costs are being compared for the decision maker.  Each alternative will have a LCCE performed and a simple cost comparison will be conducted.  An example of a CCA may involve a comparison of the cost to perform depot maintenance within the Government as opposed to the cost of having the depot maintenance performed by a contractor.

2.1.3.4 Cost/Benefit Analysis (CBA).  A CBA is performed when one or more alternatives are being compared against a current system.  Where there is a difference between the current system and one of the alternatives, a cost or benefit may be determined relative to the current system.

2.1.3.4.1 Cost.  Cost, in this context, is the additional expense that occurs when an alternative’s life cycle cost is greater than the current system’s life cycle cost.

2.1.3.4.2 Benefits.  Benefits occur when an alternative’s life cycle cost is less than the current system’s life cycle cost which are quantifiable benefits.  In addition, alternatives may have unquantifiable benefits, such as better working conditions, improved readiness, and better communications.

2.1.3.4.3 Cost Avoidances.  Known cost avoidances should be documented appropriately.

2.1.3.4.4 Analysis.  Normally, the decision-maker will select the system that has the lowest cost and the largest quantifiable benefits.  In some cases, however, the unquantifiable benefits may outweigh the cost.

2.2 -- Review of Cost Estimates.

All cost analyses and estimates shall be reviewed by a PAE analyst to ensure format consistency, adherence to content standards, and the quality of the analysis performed in the conduct of the estimate.  Other PAE analyst(s) will review the study in detail.  The PAE support contractor may be tasked to conduct the detailed review, however, the comments provided shall be issued from PAE and any meetings with the performing analyst’s organization shall be chaired by a PAE representative.  Considerations during a review may consist of, but not be limited to:

1.
Is the estimate correct?

2.
Does the documentation substantiate the estimate?

3.
Does the estimate identify cost drivers and provide sensitivity analysis?

4.
Are all key issues and tradeoffs addressed?

5.
Is the estimate forward-looking, capturing potential changes and issues?

6.
Is the estimate complete?

7.
Is the estimate consistent with program direction?  Are any differences highlighted?

8.
Is the documentation explicit, clear, and concise -- including data sources and rationale (e.g., show your work)?

2.3 -- Cost Estimating Methodologies.

The four general methodologies for estimating costs are expert opinion, analogous, parametric, and engineering (bottom-up).  The cost analyst may find it useful to use one or more of these methodologies within one single cost estimate.  Rarely will the cost analyst use exclusively one cost estimating method for an entire LCCE.  The individual cost elements within an LCCE will likely require different cost estimating methods depending on the amount of known information.  Generally speaking, the cost analyst may find that the best approach, given the known information, will be a hybrid methodology.  This hybrid methodology will contain aspects of more than one of the four general methodologies mentioned above.

2.3.1 Expert Opinion.  Expert opinion relies on the judgment of “experts” and is used when data is insufficient (or inadequate) to use analogous, parametric, or engineering methods.  When a major change in either engineering or manufacturing state-of-the-art is involved, “experts” are particularly useful.  “Expert” opinion is subject to bias and becomes less reliable as system complexity increases and the number of “experts” decrease.  The subjective method can be used as a good check on the reasonableness of an estimate developed using another methodology, or as a means of bounding the estimate for the “Uncertainty/Risk” section of the Cost Estimating Worksheet (CEW).  The assumptions provided to the experts should be documented in the “Assumptions” section of the CEW.

Expert opinion should encompass more than one expert’s recommendation.  The Delphi technique, an iterative exchange of anonymous questionnaires and summaries, has been shown to be more accurate than the opinion of a single expert.

2.3.2 Analogous.  The analogous method relates the cost of a new system to that of similar systems for which there is accurate cost and technical data.  It forecasts the cost of the new system by collecting, analyzing and adjusting current or historic data from the analogous systems and requires an evaluation of the technical similarity between the subject systems.  Adjustments are frequently needed for variations in logistical support, operational concepts, support equipment, energy and material consumption, and training, among others.  The analogous method may also be applied at the subsystem level.  Analogous estimates are accurate for similar systems, and are relatively simple and inexpensive to perform.

However, there are disadvantages associated with this method.  The analyst must assume that data for the analogous system is accurate, and that data adjustments made to compensate for differences among the systems will introduce uncertainty.  Care should be taken to normalize the values from various sources for variations in areas such as technical characteristics, manufacturing processes, and years of occurrence (escalation).  The “Uncertainty/Risk” section of the CEW is an appropriate place to discuss such issues.  Specific assumptions should be documented in the “Assumptions” section of the CEW.

The market survey is a tool that incorporates elements of the expert opinion and the analogous method.  The market survey uses data gathered from potential suppliers or sources of the system or sub-elements of a system being estimated.  Care should be taken to ensure that the characteristics are identified so that the data gathered will be for similar items.

Discretion is advised if directly contacting potential manufacturers during certain portions of the acquisition process.  Use of a support contractor to conduct such research allows the questions to be asked on behalf of an unidentified client.  The summary data may then be pristics can be physical attributes or performance characteristics.  Parametric techniques can also relate a cost element to the total LCCE value, the system’s procurement cost, or as a percentage of a category of costs.  This method typically uses Cost Estimating Relationships (CERs) to estimate costs.  CERs are developed based on previous estimates of similar systems or cost categories.  For example, a CER for Integrated Logistics Support (ILS) is 8% to 10% of End Item Procurement (EIP), as found in the Program Objective Memorandum (POM) – 98 Initiative Development Handbook, dated April 1995.

The disadvantage is that the parametric method requires an extensive base of historical cost and performance data.  Extrapolations that involve new systems become increasingly inappropriate as they depart further from the technology that existed at the time the sample systems were procured.  Additionally, changes in the production process and types of material used for seemingly similar products may significantly influence cost.  Care should be taken to ensure that the parametric method is applied correctly and with the same intent as that for which it was developed.

The “Uncertainty/Risk” section of the Cost Estimating Worksheet (CEW) is an appropriate place to discuss such issues.  Specific assumptions should be documented in the “Assumptions” section of the CEW.

2.3.4 Engineering (Bottom-Up).  The engineering method of cost estimating is a “bottom up” approach which details costs associated with each part of the acquisition item in contrast to analogous and parametric techniques which estimate acquisition costs in a “top down” manner.  Engineering estimates are the most detailed and costly approach to cost estimating.  This method involves examination of individual elements at the lowest level of identifiable work and separate calculations for system engineering, material, labor, direct and overhead costs, as well as profit associated with each discrete element.  Estimates for individual elements are usually derived from historical quotes, databases, previous prices, and when adjusted accordingly, can also be used to define the interrelationships of Life Cycle Cost (LCC) elements inherent in a particular acquisition program.

The advantages of using the engineering method are:

1.
for equipment in current production, it can provide very accurate cost projections;

2.
it can be applied independent of the various detailed functional cost elements; and,

3.
it encourages the analyst to examine tasks and levels of effort required to complete similar efforts, in order to conduct a reasonable check of current plans.

The disadvantages of the engineering method are that it:

1.
cannot be used until detailed cost data for system elements are available;

2.
is more costly and time consuming than the other methods;

3.
may not account for program uncertainties and complexity; and,

4.
is complicated by the size, complexity, and the level of detail involved.

The projection of actual cost elements can be useful when performing an estimate based on the engineering method.  The characteristics of a system and its operating scenario normally become established in detail near the end of the Research, Development, Test and Evaluation (RDT&E) phase of the system’s life cycle.  The data known at this time is the best source of information for many cost elements.  The RDT&E phase should produce the following data:

1.
reliability and maintainability performance factors;

2.
weights and costs of replaceable items;

3.
training requirements and skill level;

4.
maintenance requirements; and,

5.
man-hour rates.

Some elements of production costs may be available, based on model or prototype produced.  Using this data (adjusted to constant dollars), projections can be made.  Learning curve techniques should be considered to estimate the total production costs.

The Projection of Actuals technique is most appropriate when estimating a re-procurement of a system or when shifting from Low Rate Initial Production (LRIP) to full production.  Extrapolation from data on previous procurements of the same system may be a useful.  Since this technique begins with actual cost data, it is normally one of the most accurate.  Changes in areas such as manufacturing/assembly methods or quantity must be considered.  This is especially true if the earlier buy was a prototype version or LRIP quantity.

2.4 -- Cost Drivers.

The analyst should focus the majority of their cost estimating effort on those cost elements that contribute the most to the overall cost of the system.  These cost elements are known as cost drivers and should be identified early in the estimating process with the preponderance of the estimating effort spent on validating the cost data for these cost elements.  The most refined estimating methodology that can be supported by the available data should be used.  Other methodologies with less supported data may also be used, and documented, in the cross-checks portion of the CEWs.

2.5 -- Treatment of Costs.

2.5.1 Sunk Costs and Inherited Assets.
2.5.1.1 Sunk Costs.  Sunk costs are those unrecoverable resources that have been committed as the result of a prior decision.  Sunk costs are not altered by a change in the level or nature of an activity.  They should not be included as costs when making current or future decisions.  When considered appropriate or necessary to document sunk costs, they should be clearly identified as such, and Not included in totals or entered into the SVLCCM.  The benefit of identifying such values in the report is that it may allow the reader to compare the current estimate with previous or related estimates, or with other programmatic documentation, e.g., APBAs, COEAs, POM Initiative submittals, etc.

2.5.1.2 Inherited Costs.  Similarly, the value of assets inherited, previously procured, or acquired by other PMs may be separately identified.  The analysts should be sure to correctly attribute the Operation and Support (O&S) costs of such items.  The maintenance of assets, which become subsystems of the estimated system, may be properly included in the O&S of the system, even though the procurement of the subsystem is not attributable to the system’s acquisition project.  For example, the host vehicles for a new mobile shelterized communications system with a dedicated (i.e., not a motor pool asset) prime mover may be assigned to the acquisition project from the redistribution of assets of a downsized Army unit at no initial cost.  However, the Army’s O&S costs must be included as a part of the LCC of the whole system.  The estimate in such a case may address the (current or replacement) value of the vehicles in the procurement section (e.g., GFE), but should not include the figures in the procurement subtotal.

2.5.2 Incremental Costs.  Incremental costs are those costs associated with the need to make a change in the level or nature of the output.  The current policy has been to include only incremental costs in LCCEs.  Non-incremental costs may be addressed in the estimate, but should be clearly identified, and Not included in the totals.  For example, if the operator training courses (number of students per class, number of classes per year, number of days per class, etc.) are not changed due to introducing the new system into the inventory, then the cost for operator training need not be addressed in the LCCE.

2.5.3 Decision Costs.  The current policy is to present the MDA or other authority with only the cost of making a favorable decision.  Therefore, most LCCEs are Decision Cost Estimates vice Baseline Cost Estimates.  Costs, which should be included in a “pure” LCCE but which would not be a cost incurred by a favorable decision, are Not included in the estimate.  Such costs may be addressed in the estimate, but should be clearly identified, and Not included in the totals.

2.5.4 Non-Program Costs.  If there is a cost to a Government entity other than the Project Office, then it must be included in the estimate.  If a system which uses Mobile Electric Power (MEP) generators on a non-dedicated basis and the impact on the total quantity of such generators procured by PM Combat Support and Logistics Equipment (CSLE) is minor, then the cost need not be included.  However, if the system includes a dedicated generator, then the cost of the generator must be included in the estimate, even if PM CSLE vice the PO will conduct the procurement of that component.  Furthermore, if the system uses a non-dedicated generator and the impact of introducing the system would significantly impact the quantity of generators necessary to support the operational forces with non-dedicated generators, then the estimate should assess and account for such a cost impact.  Cost should be addressed if the Army has to increase spending to adapt a course to accommodate an influx of Marine students.

2.6 -- Learning Curves.

Learning or cost improvement curve theory is based on the observed phenomenon that as the total quantity of units successively produced in a repetitive manufacturing process increases, the cost or number of labor hours required to produce successive units will decrease in a predictable manner.  Learning curves can be developed on the basis of unit curves, average hour curves, cumulative average curves, or total cost or price curves.  Learning curve relationships may also be used to calculate hypothetical first unit costs.

Straight-line learning curves are customarily plotted using logarithmic scales on both the vertical axis (cost) and the horizontal axis (quantity).  This portrays a situation where the unit cost decreases by a constant percentage each time the production quantity doubles.  The slope of the plot is the percentage by which the cost decreases for a doubled quantity.  Different defense commodities (i.e., aircraft, ships, vehicles) have characteristic learning curve slopes, as do specific subassemblies or manufacturing processes.

Learning curves may only be applied to recurring costs in the manufacturing process.  One-time costs, such as tooling or technical data, must be separated from recurring costs to appropriately apply learning curve theory.  If an estimate requires the use and documentation of learning curves, then the PAE Study Director will provide guidance.

2.7 -- Escalation.

Escalation is an adjustment to historic or projected expenditures, incurred at different points in time, which accounts for time variations.  Escalation is a broader concept than inflation.  It not only includes cost growth associated with inflation, but also non-inflationary “real” cost growth caused by such things as changes in:

•
supply and demand for defense commodities;
•
design;
•
quantity and schedule; and
•
estimating and unanticipated errors.

All forms of cost estimating, whether in support of studies and analyses or in development of programs and budgets, must ensure that dollar figures are expressed in a standard form.  This is essential to ensure accuracy while permitting the combination and comparison of figures from different sources.  To further promote accuracy and consistency, DoD publishes standard escalation rates to be used in costing by all DoD activities.  These rates are based on OMB economic assumptions applicable throughout the Government.  The Deputy Chief of Staff for Programs and Resources (DC/S P&R) at Headquarters, U.S. Marine Corps combines the DoD rates for different kinds of appropriations (procurement, operations and maintenance, manpower, etc.) with the particular outlay rate or spending pattern for each Marine Corps appropriation.  The result is a set of factors for any given base year applicable to Marine Corps programs.

2.7.1 Factors.  The U.S. Marine Corps Deputy Chief of Staff (DC/S) for Programs and Resources (P&R), HQMC, produces a POM Serial document, e.g., 96-4, “Pricing and Cost Escalation Guidance”, 19 Apr 1993, which is updated for each POM cycle, prescribing the escalation factors to be used for each appropriation.  This document also defines the different kinds of dollars used in costing, explains the use of the factors and provides examples of changes between different base years.  DC/S P&R publishes updated escalation factors between consecutive POM cycles reflecting the latest OMB/DoD guidance.

2.7.2 Base Year.  The economic base for dollar amounts in a particular estimate is the base for rate calculation or projection.  The fiscal year of cost estimate basis, i.e., an estimate made in terms of average price levels for FY96, has a base year of FY96.

2.8 -- Appropriations.

An appropriation is a major cost category within the DoD budget, and the major cost category to which a cost is attributed.  For LCCE’s or similar cost analyses in the Marine Corps, the six appropriations of any significance are:

(1)
Research, Development, Test and Evaluation, Navy (RDT&E,N);
(2)
Procurement Marine Corps (PMC);
(3)
Operations and Maintenance Marine Corps (O&MMC);
(4)
Operations and Maintenance Marine Corps Reserve (O&MMCR);
(5)
Other Procurement Navy (OPN); and,
(6)
Military Construction (MILCON).

2.8.1 Research, Development, Test and Evaluation, Navy (RDT&E,N).  The RDT&E,N appropriation funds Marine Corps managed R&D efforts and activities, some Marine Corps data systems, and selected joint tactical communications programs.  It includes both expense and investment costs incurred in performing R&D.  Categories of funding are:

1.
Exploratory Development/Advanced Technology Demonstration (efforts directed to solving specific military problems)

2.
Advanced Development (development of hardware prototypes for experimental of operational testing)

3.
Engineering and Manufacturing Development (developmental projects engineered for military use but not approved for procurement)

4.
Operational System Product Improvement (enhancements to fielded systems)

5.
Management and Support of R&D Installations and Activities

2.8.2 Procurement Marine Corps (PMC).  The PMC appropriation funds the purchase, delivery and modification of investment items or items that are centrally managed for special management or control.  Procurement includes all costs related to the production of a usable end-item of military hardware, such as the basic unit to be fabricated, installed Government Furnished Equipment (GFE), armament, hardware/software subsystems, production testing, and any project management costs appropriately funded with PMC.  Production costs directly associated with the end-item and frequently reflected in the procurement line include contract or in-house costs for non-recurring engineering, recurring engineering, engineering support to production, tooling, manufacturing, purchased equipment, quality control, engineering changes, warranties, First Destination Transportation (FDT), general and administrative charges, and profit.  First Article Testing is also included, as are non-production support costs such as training equipment, publications, technical data, and Contractor Technical Services (CTS).  PMC is a multi-year appropriation with funds available for obligation for three years.

2.8.3 Operations and Maintenance, Marine Corps (O&MMC).  O&MMC is an annual appropriation that funds primarily day-to-day support of the operating forces, equipment and facility maintenance, civilian pay, and travel and transportation.  Additionally, O&MMC outlays are used for training and education, petroleum products and consumable supplies, recruiting and advertising, base operations/support/communications, supply depot and inventory control operations, and the purchase of minor equipment.

2.8.4 Operations and Maintenance, Marine Corps Reserve (O&MMCR).  O&MMCR is an annual appropriation that funds the operations and maintenance of the Marine Corps Reserve, to include training, organization and administration, repair of facilities and equipment, travel and transportation, civilian pay, and the contracting of services, supplies, and minor equipment.  Many O&MMCR costs are similar in nature to the costs associated with the O&MMC appropriation.

2.8.5 Other Procurement Navy (OPN).  Includes Navy Funding for procurement/modernization of equipment not funded by other appropriations, electronic sensors, trucks, training equipment, spare parts, and air and ship launched ammunition (most commonly addressed in LCCEs).

2.8.6 Military Construction, Navy (MILCON).  MILCON is a multi-year appropriation that funds the acquisition, construction, installation, and equipping of permanent and temporary public works, naval installations and facilities for the Navy and Marine Corps.  MILCON includes the acquisition of land and construction of ranges, demolition, built-in equipment, and supporting facilities.  There are some minor projects that are O&M funded as the Maintenance of Real Property.  It is recommended that the cost analyst check for the current dollar ceiling for Maintenance of Real Property to properly allocate the cost among O&MMC/O&MMCR or MILCON.

2.9 -- Risk, Uncertainty and Sensitivity Analysis.

2.9.1 Risk and Uncertainty.  Before proceeding further, clarification of the technical distinction between the terms risk and uncertainty is needed.  A risky situation is defined as one in which the outcome is subject to an uncontrollable random event with a known probability distribution.  An example would be the expected chance failure of a component.  We know that when events are purely random, as they are in chance failure, the times between successive events can be described by an exponential distribution.  If we know the mean time between failure (MTBF) for the component, based on repeated observations from past experience, then the probability that the component will fail can be calculated.

An event is uncertain if the probability distribution of the uncontrollable event is unknown.  In other words, if we have had no past experience (data) with which to establish a probability distribution of the outcome of the event, we are unable to predict the probability of an outcome without first performing a number of repeated experiments to establish a distribution.  Since a defense system is unique and is built only once, there are no repeated experiments to which the system can be subjected -- a necessary condition for the computation of known probabilities.  For this reason, when PMs address risk assessment, they are almost always working in the realm of uncertainty.  When we discuss cost risk, we may be using the terms risk and uncertainty indiscriminately and may really be discussing cost uncertainty.  For purposes of this discussion, please note that cost uncertainty is not used in the same context as cost estimating uncertainty, which will be discussed later.

2.9.1.1 Point Estimates Vs. Interval Estimates.  Development of a cost estimate usually involves the application of a variety of techniques to produce an estimate of the individual elements’ costs.  The summation of these costs becomes the singular, best (and most likely) estimate of the total system cost and is referred to as a point estimate.  In and of itself, the point estimate provides no information about uncertainty other than that it is the value judged more likely to occur than any other value.  A confidence interval, on the other hand, provides a range where the actual cost is expected to fall given the confidence level specified.  For this reason, the cost analyst can best quantify cost uncertainty (or risk) by assigning a probability to all of the possible outcomes of an event and a consequence if the risk becomes a reality.

Current policy indicates that a point estimate should be determined.  However, the analyst may indicate the likely range of values for each cost element and should document all findings in Section G (Risk/Uncertainty) of the CEW.  It is preferable to provide the most quantitative expression possible of the uncertainty.  However, any qualitative expression of the analyst’s certainty is better than none at all.

2.9.1.2 Requirements for Risk Assessment and Management.  Today’s weapon systems are increasing in technical complexity and this increases technical risk.  Increased technical risk increases the risk of schedule delays and cost overruns.  If an analyst is required to provide an estimate of a system’s cost risk, one of the first considerations should be to examine how the program office is managing risk.  Examine the Cost Analysis Requirements Description (CARD) and interview the PM Office’s (PMO’s) risk management team to determine how actively risk is being assessed and managed.  The more proactively and aggressively risk is being managed, the less impact risk will have on the system’s cost.  Some aspects of risk the analyst should consider include the following:

a.
Risk Assessment Methodology.  Most decisions a PM makes are heavily biased toward cost and schedule goals.  While cost and schedule are two easily understood concepts, the impact of cost and schedule decisions and their relationship to performance, or technical, risk are usually not as apparent.  For this reason, a formal method for evaluating the impacts of foreseeable problems upon cost, schedule and performance is essential if decision-makers are to make informed choices.

Many PMs use intuitive reasoning as the starting point in their decision-making process.  The astute manager will go beyond intuitive reasoning or personal experience when making decisions, which involve risk.  At a minimum, the PM should attempt to identify all high-risk components or processes, and determine the level of risk and the impact of that risk on the progress of the program.

b.
Risk Management Activities.  Major program acquisition strategies may include a series of “plans” that provide the rationale and intended processes for program execution.  A Risk Management Plan (RMP) is a sensible part of this series of guiding documents.  The RMP may include the results or latest status of the risk management planning process and may also suggest items or activities that need to be addressed in the other plans.  The following outline suggests the types of information a cost analyst may obtain from the RMP:

1.
System description and program summary.  Provides a technical description of the system, its mission, and current status.

2.
Approach to risk management.  The intended approach for executing the processes of risk assessment, risk analysis and risk handling.  Include definitions, measurement and rating techniques used for the technical, programmatic, supportability, schedule, and cost estimating risks.

3.
Application issues and problems.  Include the procedures and processes for identifying and quantifying risk, the tools used to analyze risk, and the specific actions which would be applied to manage risk.

While the RMP addresses the analysis and management of risk, risk may also be identified and highlighted in any or all plans where it is appropriate.  Therefore, the cost analyst should review all other program plans, as these plans may provide information that will enable the cost analyst to raise risk questions.  The cost analyst should review these plans before, during, and after preparation of the cost risk estimate.

The cost analyst should determine if there is evidence that the PM office has taken action to:

1.
Identify risk.  A risk is a potential problem.  A problem is a risk that has materialized.

2.
Assess risk probabilities and effects on the project.  Does the RMP provide an estimate of the two elements of a risk -- (1) the probability that the risk will become a problem and (2) the effect the problem would have on the project if it materializes?  The primary goal of risk management is to identify and confront risk with enough lead-time to avoid a crisis.

3.
Develop strategies to mitigate identified risks.  Has the PM set a threshold, beyond which some corrective action will be taken?  Has a determination been made, ahead of time, what the corrective action will be?  Do you, the risk analyst, see evidence of two types of strategies -- (1) action planning and (2) contingency planning?  Action planning addresses risks that can be mitigated by an immediate response.  Contingency planning addresses risks that require monitoring for some future response should the need arise.

4.
Monitor risk factors.  Has the PMO identified a person, or team, to monitor a component’s risk metrics to ensure the data is objective, timely, and accurate?

5.
Invoke a contingency plan.  Has the PM demonstrated a proclivity to invoke a contingency plan immediately when a quantitative risk indicator crosses a predetermined threshold?  If the team could not solve the problem within the specified period, did the PM invoke a crisis-management plan?

6.
Manage the crisis.  Does the PM have some plan for seeing a project through a crisis, including the allocating of sufficient resources and specifying a drop-dead date, at which time management will reevaluate the project for more drastic corrective action?

7.
Recover from the crisis.  After a crisis, did the PM reward and recognize personnel and re-evaluate the PM office’s cost and schedule estimates?

2.9.1.3 Elements of Risk.  Risk identification is the first step in the risk assessment process.  Risks cannot be assessed or managed until they are identified and described in an understandable way.  Risk identification should be an organized, systematic approach to identify the real risks associated with the program.  Risks may be identified through such efforts as expert interviews, analogy comparisons, and the evaluation of the program plans.  The object of risk identification is to enable the cost risk analysts to include in their cost risk estimates a straightforward narrative that describes the anticipated program risks and their expected value.  Areas the cost analyst may consider for their potential impact on cost risk include:

a.
Performance Related Risks.  The major risks that can impact on program performance are requirement uncertainty.  Requirement uncertainty is a major source of uncertainty in the cost analysis of military systems and total force structure proposals.  Requirement uncertainty may include such factors as:

1.
Technical risk.  Technical risk can be defined as the risk associated with evolving a new design to provide a greater level of performance than previously demonstrated.  How much risk is added by changes in performance requirements depends upon the maturity of the technology used to meet those requirements.  If requirements can be met using existing technology, then risk is considerably less because the technology has a performance history, which can be used to predict the performance of the new system.  If performance requirements can only be met through the development of a new or emerging technology, then the risk becomes much greater because technology becomes an unknown with no solid foundation for predicting its attainability.

2.
Configuration uncertainty.  Configuration uncertainty is defined as the risk associated with changes in the physical or performance characteristics of a system.  The primary reason for this uncertainty is the change to the configuration of a system that occurs during the system’s life cycle.  Configuration may change for the following reasons:

a)
The original design may fail to produce the desired performance characteristics and have to be changed.

b)
The performance characteristics themselves may be changed with a resulting change in hardware specifications.

c)
A change in system specifications may be introduced purely by error or omission in establishing the initial requirements.

d)
The strategic situation may change, thus affecting the method of deploying and employing the system.

Although sometimes desirable, all of these changes can lead the project beyond its original intended scope and requirements.  For this reason, a distinction must be made between necessary from nice to have changes because of the latter’s adverse effect on project cost and schedule objectives.

3.
Supportability risk.  Supportability risk is defined as the risk associated with fielding and maintaining systems that are currently being developed or have been developed and are being deployed.  The 10 Integrated Logistic Support (ILS) elements are the potential sources of supportability risk.  They include:

a)
Maintenance Planning
b)
Manpower and Personnel
c)
Support Equipment
d)
Technical Data
e)
Training
f)
Training Support
g)
Computer Resources
h)
Facilities
i)
Packaging, Handling, Storage and Transportation
j)
Design Interface

The PMs address how they plan to manage supportability risk in their acquisition strategy.  One of the most effective strategies for reducing supportability risk is to involve logistics support personnel in the early concept and design planning phases of the acquisition process.

4.
Programmatic risk.  Programmatic risk can be defined as those risks outside of the program’s control that can affect the program’s direction.  Programmatic risks tend to be a function of the business environment and may include such sources as:

a)
decisions made at higher levels of authority regarding the program;
b)
indirect events or actions affecting the program;
c)
inability to foresee production related problems; and,
d)
other unforeseen imperfect capabilities.

A survey of program management offices indicates that directed funding cuts most often are viewed as the source of programmatic risk having a major impact on program execution.

b.
Schedule Related Risks.  Schedule duration is affected by requirements and cost changes and for this reason, the schedule risks may be compounded by the degree of requirements and cost estimating uncertainty.  For example, any change in system specifications, design requirements, or strategy may require a rework of design efforts and delay milestone approval.  Changes in the monetary resources available may require a change to the schedule.  In short, any event that may change the time schedule should be considered an uncertainty and be addressed as an element of schedule risk in the acquisition strategy.

A quality schedule is critical for the effective planning, implementing, and controlling of a program.  A quality schedule is essentially a plan of action that is goal oriented.  It should include activities and events that must be accomplished to achieve the desired objective.  The techniques of Program Evaluation and Review Technique (PERT) and Critical Path Method (CPM) have proven to be extremely valuable to PMs in managing their program management responsibilities.  The output of the network risk analysis process generally provides an in-depth understanding of the sources and degree of risks and can be a valuable source of information for the cost analyst in their efforts to quantify schedule risk.

c.
Cost Estimating Risks.  In addition to the relationship of cost estimating uncertainty to performance and schedule uncertainty, the cost analyst must address a number of additional sources of cost estimating uncertainty.  Cost estimating uncertainties may arise due to:

1.
Differences in individual cost analysts.  Even if the analysts are of comparable competency, variations in cost estimates will arise because of individual differences in interpreting requirements, and the use of different methodologies and techniques.

2.
Errors in cost estimating relationships (CERs).  Actual costs can be expected to deviate somewhat from the predicted costs.  Usually CERs are expressed in terms of a dependent variable being a function of one or more independent variable such that g = f(x1,x2).  These CERs cannot be assumed to hold exactly since they are developed using a statistical technique.  Because they are a function of some independent variable, we cannot assume that these relationships will predict cost exactly.

3.
Errors in data.  Observations used in deriving CERs invariably contain errors, even if these data come from carefully kept historical records.

4.
Extrapolation errors.  In costing systems, analysts often use CERs derived from past experiences.  We cannot be assured that a structural relationship that held in the past, or holds reasonably well now, will continue to hold satisfactorily in the future and for the system being costed.

5.
Price-level changes.  Usually cost estimates are made in constant dollars.  In this case, price level uncertainty is usually not a factor.  However, any time estimates for future systems are made in terms of price levels expected to prevail in future years, there is obviously a potential for future price levels to turn out differently than originally expected.

6.
Errors due to aggregation.  Cost estimating errors may occur because of an estimating method that uses a considerable amount of aggregation.

Generally, true cost estimating and schedule risks are few when the source of the risk is well known.  More often than not, cost estimating and schedule uncertainties are a reflection of technical, programmatic, and supportability risks.

2.9.1.4 Approaches for Estimating Cost Risk.  Several approaches are available for estimating uncertainty in a cost estimate, ranging from very subjective judgment calls to complex statistical approaches.  This section provides an insight into the more fundamental and traditional techniques that form the basis for current use.  The order of presentation of these techniques is intentional, in order to portray the evolution that has taken place in terms of the tools used to handle uncertainty.

Before beginning actual discussions of the uncertainty approaches, there are a few points for an analyst to keep in mind.  First, to the extent actual historical cost information has been used in developing the point estimate, that data already includes the realities of both requirements and cost estimating uncertainty.  This leads to a natural question of why there is any need to separately treat uncertainty.  The need appears to come from the view that a point estimate includes an inherent amount for expected uncertainty.  There is a bias toward hedging one’s bet to the cautious side by adding an amount to the point estimate to cover uncertainties over and above what might be expected.  Other than lacking the specific precision of statistics, this is not any different than adding some number of standard deviations to the mean to arrive at a higher specified level of confidence.  A second point to keep in mind is whether cost estimating uncertainty, schedule uncertainty, or requirements uncertainty are to be addressed because the approaches discussed are more appropriately used in some situations than in others.  Several of the approaches discussed here require the analyst to provide a highest and lowest possible value.  The point becomes one of knowing whether these values presume a fixed baseline and, therefore, only reflect cost estimating uncertainty or whether they reflect possible variations of the baseline itself.  Whatever the case, it must be clearly communicated so that the decision maker knows exactly what is included in, or excluded from, the estimate.

a.
Subjective Estimator’s Judgment.  This is perhaps one of the oldest methods of accounting for uncertainty and, in some respects, is the basis for most other approaches.  Under this approach the analyst merely reflects back upon the assumptions and judgments that were made during the development of the estimate.  After evaluating all of the influencing parameters, a final adjustment is made to the estimate -- usually as a percentage increase.  This yields a revised total cost, which explicitly recognizes the existence of uncertainty.  The logic to support this approach is that the analyst is more aware of the uncertainty in the estimate than anyone else -- especially if the analyst is a veteran of the estimating wars and has experience in systems or items similar to the one being estimated.  Analysts may use a questionnaire to arrive at their subjective judgments.  For example, an individual or team of analysts may answer questions such as:

1.
What cost has an equal chance of being greater than or less than the actual cost (this gives the median, or 50 percent, probability level)?

2.
What is the greatest possible cost of the project (this gives the 100 percent probability level)?

3.
What cost is just as likely to be above the 50 percent probability level as it is to be below the 100 percent probability level (this gives the 75 percent probability level)?

4.
What cost is just as likely to be above the 75 percent probability level as it is to be below the 100 percent level (this gives the 87.5 percent probability level)?

b.
Expert Judgment/Executive Jury.  Regardless of how subjective judgment is determined, there comes a time where the complexity and sophistication of the system is beyond the analyst’s subjective assessment abilities.  One method to overcome this is to use the expert judgment/executive jury technique.  This technique is a variant of the estimator subjective judgment where an independent jury of experts is gathered to review, understand, and discuss the system and its costs.  From their collective deliberation will come some measure of uncertainty that can be quantified into dollars and used to adjust the point estimate cost.  The strengths of such an approach are directly related to the diversity, experience, and availability of members of the executive jury and related groups.

The use of such panels or juries requires careful planning, guidance, and control to insure that the product of the group is objective and reflects the best unmitigated efforts of each member.  Approaches have been designed to contend with the group dynamics of such panels.  One classical approach is the Delphi technique, which was originally suggested by the RAND Corporation.  The principle drawback of Delphi is that it is cumbersome.  The time spent in processing inputs may present some difficulty to respondents.

2.9.1.5 Uncertainty and Cost Estimating.  The point estimate made for a cost element will probably not be the true cost that is experienced.  There is a chance that the cost could be less than or greater than the estimated cost.  If the system configuration and requirements are held at the baseline, it is possible to analyze the data and determine with some degree of accuracy a probability distribution for the overall cost by looking at the variability of each cost element.  Thus in treating estimating uncertainty, the system configuration and requirements are held fixed and only the variation of the estimate is considered.

2.9.2 Sensitivity Analysis.  Sensitivity analysis is a procedure, which may be employed to examine the impact that a particular level of uncertainty would have on the final result.  The procedure is to vary the value of the variable in question and examine the extent to which such changes effect the results of the analysis.  For example, if an analysis indicated that Option A is preferable to Option B, then sensitivity analysis might demonstrate that the determination could be reversed if the Marine Corps were to buy only five more end items.

2.10 -- Relation of LCCE to POM/Budget and Other Program Documents.

See Annex B, Crosswalk Between a Cost Estimate and the POM.

Chapter 3

Cost Estimating Procedures for Life Cycle Cost Estimating

3.0 -- Purpose.

The purpose of this chapter is to produce a consistent, standard format for those organizations performing cost estimates.  An outline of the procedures and processes are addressed in this chapter.

Life cycle cost analysis is used to produce cost estimates for evaluating alternatives on a life cycle basis.  There is a standardized LCCE format that ensures a comprehensive and complete cost estimate report.  A successful cost estimate will focus on the following factors:  methodologies, assumptions, definition of terms, cost drivers, factors, cost estimating worksheets, and cost model structure.  Formal LCCEs are required for each Milestone Decision.  Additional reasons to conduct an LCCE include POM Initiative Development support and Acquisition Program Baseline (APB) validations.  Costs associated with the Research and Development (R&D), Investment, and Operations and Support (O&S) phases will be addressed within each estimate.

3.1 -- Cost Estimating Process.

A process can be described as a method of doing something or as a series of actions that bring about an end or a result.  The end product of the estimating process should be a solid, reasonable, and reliable cost estimate.  While the estimating process may vary with the specific type or purpose of the estimate, or even with the particular characteristics of the system being costed, a general model can serve as a starting point for all estimates.  This model includes the following six steps:

1.
initiate the cost estimate;
2.
baseline the program and develop the estimate plan;
3.
collect and analyze data;
4.
prepare the estimate;
5.
review and release the estimate; and,
6.
document and close out the estimate.

Although the steps appear sequential, they are, in fact, iterative and overlapping.  For example, as new information becomes available in the later stages of the process, adjustments to earlier work may become necessary.  Data collection is an essential activity from the beginning of the process.

The cost estimating process reflects a period of performance of about three months.  This is an average preparation time for all estimates and may be exceeded for complex estimates involving communications/electronics equipment and/or command and control systems.

3.1.1 Initiate the Cost Estimate.  Initiating the process is the responsibility of the Project Officer (PO) in the PM Office which sponsors the project, and is accomplished by contacting PAE.  PAE can be proactive by periodically reviewing the ACAT list (maintained by PAE) for projects approaching milestone decisions, and by monitoring the weekly “SITREP” submitted to ASN Research, Development and Acquisition (RD&A).  Candidate projects can be discussed by calling the PO to start work if necessary.  Activities in this step include:

1.
submitting the request;
2.
identifying the purpose of the estimate;
3.
assembling standard program documentation;
4.
identifying points-of-contact;
5.
designating a study team; and
6.
conducting an initial orientation/planning meeting.

To fully satisfy the PM requirement, the cost estimate analyst must understand the purpose of the estimate.  The PO should explicitly identify the purpose of the estimate such as support of a milestone decision or as a trade-off analysis among competing alternatives/strategies, program review, POM/Budget submission, etc.  The PO should also provide any specific guidance relative to the conduct of the study or special requirements.  This could include such things as scope of the estimate, coordination with other services or contractors, and time constraints for performing the estimate, among others.

To support the estimate the PO should assemble a “package” of standard program documentation.  Per the “Program Manager’s Guide to the Summary Version Life Cycle Cost Model,” this package should include the following:

1.
Mission Needs Statement (MNS)
2.
Operational Requirements Document (ORD)
3.
Work Breakdown Structure (WBS) of the system
4.
cost data per WBS element
5.
Integrated Logistics Support Plan (ILSP)
6.
technical characteristics of the system
7.
specifications or drawings/photographs
8.
Developmental/Operational Test (DT/OT) Reports
9.
schedule and quantity information
10.
POM or budget information
11.
Cost/Schedule Control System information
12.
prior cost work
13.
corresponding lead service or joint program office documentation
14.
User’s Logistics Support Summary (ULSS)

In addition to these documents, Enclosure (1) (The PM Guide to the SVLCCM) contains 53 focused questions designed to facilitate the collection of program and cost information essential to using the SVLCCM.  Ideally, these questions should be completed by the PO and made available to the project leader early in the estimating process.

The PO should identify functional POCs in offices or activities that can contribute to the estimate.  Depending on the nature of the system, these could include logistics specialists, software engineers at Marine Corps Tactical System Support Activity (MCTSSA), the requirements officer at MCCDC, other service program office representatives, laboratory personnel, Marine Corps liaison officers at other service commands, FMF personnel, or contractors.

Based on an initial understanding of the purpose of the cost estimate and the system being costed, the analyst should identify a project team.  This may be a single cost analyst, a combination of junior and senior analysts, or special functional representatives to provide software development or other technical expertise.  PAE representatives, including a designated study director, will normally participate in cost estimates performed by a support contractor.

The final step in project initiation is holding the initial meeting or “icebreaker” to formally start the project, introduce all participants, provide an overview of the system and program, and exchange preliminary information.

3.1.2 Baseline the Program and Develop the Estimate Plan.  Based on information received during project initiation, the cost analyst can assess the program and develop a plan for the estimate.  Activities in this step include:

•
analyzing preliminary information;
•
adjusting the standard SVLCCM cost breakdown structure;
•
selecting the estimation method(s);
•
identifying critical assumptions; and,
•
timelining the estimate process to satisfy the project deadline.

Information gleaned from standard program documents and the PM Guide question sheets will augment what the analyst has learned during the icebreaker and assist in developing and tailoring a study plan.  Annex A contains examples of Cost Element Structures (CES).  Based on the particular nature of the system being costed, adjustments to these structures may be required.  For example, significant software development efforts, multiple subsystems, or reliance on Contractor Logistics Support (CLS) may necessitate changes to a structure.  In similar fashion, the nature and the maturity of the system and the status of available information may influence what estimating methodologies can be employed.  Agreement on the CES and estimating methods is needed early in the estimating process.

While reviewing documentation and collecting data, the cost analyst should be sensitive to identifying key assumptions which may have a significant impact on individual cost elements.  These assumptions should be explicitly presented to the PO for verification and displayed in the final report.  Examples include the impact of fielding the system on operator and maintenance personnel, upgrade plans throughout the system life cycle, support available from other services or already in place, and sunk costs, among others.

Finally, the cost analyst should timeline the estimate process to meet the project deadline.  Planning should allow for periodic in-process reviews with the PO and sufficient time for iterative staffing of the draft and final reports.  Possible unavailability of the PO and other key personnel should be anticipated and accommodated during the study period.

3.1.3 Collect and Analyze Data.  While previous steps have emphasized the importance of obtaining as much information as early in the estimating process as possible, some data requirements and shortfalls will only become apparent as the estimate progresses.  It is vital that these shortfalls be recognized and addressed in a timely fashion to meet interim and final deadlines.  Specific activities in this step include identifying data shortfalls, developing a supplemental data collection plan, and developing requests for data.

In addition to noting obvious deficiencies in the preliminary data collection effort, use of a standard narrative report “shell” and comparison with SVLCCM input requirements can assist in identifying data shortfalls.  Review of specific guidance received during project initiation may also reveal deficiencies in supporting the final product.

A supplemental data collection plan, including sources and timeframes, should be developed.  Specific written requests for information should be prepared to execute the plan.

3.1.4 Prepare the Estimate.  Activities in this step include conducting an initial run of the SVLCCM model, developing a draft report, and staffing the draft report.

Loading and conducting an initial run of the SVLCCM is necessary to generate preliminary life-cycle costs, flesh-out the narrative report shell into a complete draft report, raise issues in the distribution of funds, and possibly highlight areas deserving sensitivity analysis or additional scrutiny.

After internal staffing within the cost analysts’ office, the draft report should be reviewed by the PO and any corrections or adjustments incorporated.

3.1.5 Finalize and Release the Estimate.  Following staffing of the draft report, remaining issues should be finalized, final adjustments to the estimate and any sensitivity analysis should be completed, and a final estimate prepared.  After a final review and approval by PAE, the estimate will be released by PAE to the PO.

3.1.6 Document and Close Out the Estimate.  Project close out is important as the final step in performing a particular cost estimate and as part of the overall cost estimating process within PAE.  Activities in this step include identifying lessons learned and documenting and archiving the cost estimate.

A de-brief among study team members (covering such topics as methodology, data problems, insights for future work, et. al.) is advisable so as to benefit from the experience gained from each cost estimate.  Changes to procedures, models, and sources of information may be applicable to other estimates.  New rates, factors or procedures may have general applicability.

A standard means of documenting the sources and formulas used to derive specific costs is essential.  Use of cost element worksheets such as those shown as examples in each CEEG would serve this purpose.

To support presentation and justification of the estimate beyond the PO/PM level, or for use in future updates to the estimate, sources and formulas used to derive particular cost elements must be documented, e.g., show your work.  Ideally this should be done within the estimate itself, although separate working papers and records may be retained.  A standard means of documenting the sources and formulas used to derive specific costs is essential.  Use of standard cost element description sheets could address this requirement.  These and applicable program documents should be archived along with the final estimate and cataloged for reference on other projects.

3.1.7 Periodic Reviews.  Reviews should be scheduled with PO/PM and functional representatives at key points throughout the process.  These can focus on inputs, assumptions, issues and data deficiencies in those areas before preliminary results are available.

3.1.8 Recordkeeping.  During the conduct of the estimate, it is essential that records (detailing meetings, contacts (phone, e-mail, etc.), research) be maintained for all facets of data collection and development.  This practice will facilitate both the conduct and documentation of the estimate.

Annex A

Cost Element Structures (CES)

The purpose of this Annex is to assist the analyst in developing the Cost Element Structure (CES) for the estimate (or other analysis) being undertaken.  If the analysis being conducted is not in support of an LCCE, then the CES will likely not only be unique to the nature of the analysis (Cost-Benefit Analysis, Analysis of Alternatives, Functional Economic Analysis, etc.), but will be peculiar to the system being investigated as well.

Most MARCORSYSCOM LCCEs are conducted in support of an approaching Milestone decision.  If the LCCE is being developed for another purpose, then some adjustments to the CES may be necessary to ensure that the study’s requirements will be satisfied.  The CES determined to be appropriate for an LCCE in support of a Milestone II decision will likely differ markedly from one supporting a Milestone IIIB decision.

The analyst should ensure that the LCCE will address all incremental costs incurred by the Government as a result of an affirmative decision at the Milestone decision which it will support.  Non-incremental costs should not be included in the LCCE unless the Study Director has determined that a Baseline Cost Estimate (BCE) is more appropriate than the standard Decision Cost Estimate typically performed.  Furthermore, it does not matter if any one cost element (subelement or portion) will be the Program Manager’s responsibility, or not.  The analyst must ensure that such costs are addressed within the tailored CES.  It is also important to guard against a particular likely expense being addressed in multiple cost elements.  The analyst should clearly label such funds so that they may be distinguished from the Program Manager’s portion of the LCCE.  Similarly, sunk (already spent or obligated) funds should be labeled for clarity.

The standard MARCORSYSCOM LCCE CES documents the typical approach used to identify all likely costs undertaken by the Marine Corps as a result of an affirmative decision to procure and field the system, and to operate and maintain the population of end items throughout the system’s life cycle.

The Milestone Decision Authority (MDA) and other interested parties will attempt to compare the prepared estimate against other key programmatic documents as a step in the decision-making process.  The Acquisition Program Baseline Agreement (APBA), the Program Objective Memorandum (POM), budgetary and contractual documents will all contain financial projections.  Because these documents exist for their own purpose, they will therefore address similar issues in different ways.  The CES should be in sufficient detail to make such comparisons a relatively easy process for the decision-maker.

The generic SVLCCM CES is presented in further detail than is common in the typical LCCE.  Each estimate’s CES will be tailored by the analyst for each estimate or analysis developed.  Because of the variety of systems and purposes for conducting an LCCE, it would be inappropriate to dictate a standardized CES for all LCCEs.  Some common practices that foster continuity between estimates are annotated to the generic structure.

The other examples are provided as samples from a variety of WBSs/CESs that could be considered by the analyst.  These samples provide the analyst with a glimpse of the variety of breakdown structures (WBSs, CESs, etc.) to assist in ensuring that no significant relevant cost element is not considered or not consciously ignored.

Notional Generic MARCORSYSCOM LCCE CES

Note that this structure does not conform to the typical WBS pattern by starting with a first indenture entry of 1.0 to represent the entire entity.  The standard MARCORSYSCOM CES corresponds with the standardized paragraph numbering scheme used in the typical MARCORSYSCOM LCCE.  There is a desire for continuity between different estimates.  However, it has been determined that no useful purpose is served by standardizing a compulsory LCCE report format.  The unique character of each system being investigated might require numerous paragraphs to exist for format purposes, but which have no meaningful content if a standardized CES were invoked.  The analyst should carefully consider the annotations provided.

The typical estimate will require the development of a Cost Element Worksheet (CEW) for each cost element (or subelement) which can be meaningfully supported by such.  The Cost Element Estimating Guides (CEEGs) in this CAH provide the analyst with guidance in the development of a CEW for each such cost element.  The tailoring process may justify the development of a generic CEW that incorporates several subelements for which little further detail is available.  Occasionally, an estimate for a particular cost subelement is so complex that it would justify creating separate CEWs for several portions of the subelement so that the estimate may be more clearly displayed.  Some typical examples are annotated below.

A separate CEEG has been developed for each of the cost elements that have been bolded in the following list:

	3.0
	R&D Phase Costs
Research, Development, Test and Evaluation (RDT&E) a b

	
	3.1
3.2
3.3
3.4
	Design and Development
Systems Engineering/Program Management (SE/PM) c
Engineering Development Model (EDM) or Prototype Development
Operational Test and Evaluation (OT&E)

	4.0
	Investment Phase Costs

	
	4.1
4.2
4.3
4.4
	End Item Procurement/Average Unit Cost (EIP/AUC) d
Initial Spares
Government Furnished Equipment (GFE)
Other Direct Systems Costs (ODSCs) e f

	
	
	4.4.1
4.4.2
4.4.#
4.4.#
4.4.#
4.4.#
4.4.#
	Systems Engineering/Program Management (SE/PM) g
Integrated Logistics Support (ILS) h
Initial Training i
Technical Data j
Engineering Change Proposals (ECPs)
Training Devices
Retrofit/Refurbishment of prototypes/LRIPs/EDMs/etc.

	
	4.5
	Transportation k

	
	
	4.5.1
4.5.2
	First Destination Transportation (FDT)
Second Destination Transportation (SDT)

	
	4.6
4.7
	Support Vehicles and Equipment
Other Appropriations (OPN, WPN, APN, MILCON, etc.)
(Including such items as Cryptographic Equipment, when applicable.)

	5.0
	Operations & Support Phase Costs

	
	5.1
	Operations Data

	
	
	5.1.1
5.1.2
5.1.3
	Operational End Items (OEIs) [and Reserve End Items (REIs)]
Operating Hours
Operators

	
	
	
	5.1.3.1
5.1.3.2
	Operating Personnel
Operator Training
Sustainment Training l

	
	
	5.1.4
5.1.5
5.1.6
	Material Consumption
Training Ammunition
Energy Consumption

	
	5.2
	Organizational Maintenance

	
	
	5.2.1
5.2.2
5.2.3
5.2.4

5.2.5
5.2.6
5.2.7
	OM Mean Time Between Failure (MTBF)
OM Mean Time To Repair
OM Preventive Maintenance
OM Personnel Training
Sustainment Training
Average Material Cost per OM repair maintenance action
Average Material Cost per OM preventive maintenance action
Other OM Costs Per System Per Year

	
	5.3
	Intermediate Level Maintenance

	
	
	5.3.1
5.3.2
5.3.3
5.3.4

5.3.5
5.3.6
5.3.7
	IM Mean Time Between Failure (MTBF)
IM Mean Time To Repair
IM Preventive Maintenance
IM Personnel Training
Sustainment Training
Average Material Cost per OM repair maintenance action
Average Material Cost per IM preventive maintenance action
Other IM Costs Per System Per Year

	
	5.4
5.5

5.6
	Depot Level Repair
Depot Level Overhaul
Overhauls
Miscellaneous

	
	
	5.6.1
5.6.2
5.6.#


5.6.#
	Unprogrammed losses
Post Deployment Software Support (PDSS)
(Other Miscellaneous) m
Sustaining Engineering
Satellite Leasing
Storage n


Notes:
Source:  Unknown

a
The R&D Phase Costs cost element is an example where it is common for the analyst to choose to have a single CEW (entitled:  “R&D Phase,” as CES #3.0) to address all RDT&EN-funded costs.  Each of the sample subordinate cost elements listed (plus any other appropriate additional cost elements) would be treated as a portion of the CES #3.0.  If there are sufficient data or algorithms to require separate treatment, then a separate CEW should be developed for each subordinate cost element for which such conditions exist.  If only a portion of the subordinate cost elements would qualify for separate treatment, then those would be treated separately (i.e., with their own CEW).  The remaining subordinate cost elements would be combined in a separate CEW (typically entitled “Other R&D Phase,” as 3.# (where “#” would be the final number in the R&D series)).

b
If sufficient data or algorithms exist to include a second indenture in the CES under CES #3.0, then there should be an effort to at least segregate the costs into at least two categories.  One such category would be those funds paid by the Government (Program Manager funds or otherwise) to a separate organization (e.g., a Contractor or an industrially funded government entity such as a government laboratory).  If the acquisition program being estimated includes a strategy in which prototypes are produced, then these items should be addressed sufficiently so that comparisons may be made between these design development efforts and the Full Rate Production version of the End Items being procured.  Examples of prototypes include models and Low Rate Initial Production (LRIP) variants.  Similarly, the Contractor’s costs directly attributable to Developmental Testing (DT) and Operational Testing (OT) should be distinguished, if possible.  The other category would be those funds spent by the Program Manager on their own activities (including support contractor activities).  The Government’s anticipated costs associated with preparation for, conduct of, or follow-on analysis after OT should be distinguished, if possible.

c
There is only one CEEG to address both this cost element and the duplicately-named cost element listed as CES #4.4.1 below because each cost element is uniquely associated with a particular appropriation.  However, due to their fundamental similarities, only one CEEG has been developed to guide the analyst in developing the estimates.

d
The available data are rarely so numerous or complex to justify the use of multiple CEWs to document the estimate of the EIP/AUC (and thus developing another indenture in the CES).  However, further breakdowns may be appropriate (Cf., the CEEG for EIP/AUC).  Typically, the EIP/AUC estimate includes all of the Contractor-responsible costs.  Government-responsible costs are typically addressed under one of the other Investment Phase cost elements (e.g., CES #4.2 through CES #4.7).

e
The Other Direct Systems Costs (ODSCs) cost element is an example where it is common for the analyst to choose to use multiple CEWs to separately address as many of the ODSCs for which sufficient data or algorithms exist to justify their use.  Therefore, there is commonly at least one more indenture in the CES.  Each of the following sample subordinate cost elements listed (plus any other appropriate additional cost elements) would be treated as a separate cost element with its own CEW.  Cost elements that are commonly treated in this manner have been included in Annex D with a separate CEEG.  Although there is no stipulated order for such subordinate cost elements, there is a typical order that has been adopted for continuity purposes.  Therefore, if it is appropriate to separately address a particular likely expense, then it is preferable to include it in the tailored CES in essentially the same order as that presented below.  If only a portion of the subordinate cost elements would qualify for separate treatment, then those would be treated separately (i.e., with their own CEW).  The remaining subordinate cost elements would be combined in a separate CEW (typically entitled “Miscellaneous ODSCs,” as 4.4.# (where “#” would be the final number in the series)).

f
The following are examples of additional ODSCs that have been included in previous LCCEs:

	IPT support
Production Phase PDSS
Program Management Support
Contractor Consulting Services

Technical Support
Naval Facilities Engineering Services
Center Services
Training Devices


Test Equipment

General Purpose Test Equipment (GPETE)

Special Purpose Test Equipment (SPETE)

General Purposes Tools, Sets, & Kits
Special Tools
Fielding Support
Retrofit/Refurbishment of prototypes/LRIPs/EDMs/etc.

Depot Facilitization
Interim Contractor Logistics Support (CLS)
Mid-life/Technology Upgrades
Ancillary Equipment
Reimbursement of the Lead Service for USMC share
On-board Spares (Basic Issue Spares)
	LAV-AD (Dec95)
LAV-AD (Dec95)
LAV-AD (Dec95)
EROWPU (Nov95), ADCP (Sep95)
GMF Tri-Band (Sep95), APOBS (Mar96)
Manpack SIDS (Jul97)

EROWPU (Nov95)
EROWPU (Nov95), DACT (Nov95),
ADCP (Sep95), MEF IAS (Mar95),
APOBS (Mar96), AN/TYQ-JTIDS (Jun96)
ADCP (Sep95), LAV-MBIP (May96)
EROWPU (Nov95), DACT (Nov95)
DACT (Nov95), GMF Tri-Band (Sep95),
EMUT (Feb96)
DACT (Nov95), PLRS DSMS (Sep95)
MEF IAS (Mar95), LW155 (Feb95)
PACLESS (Apr95), LAV-MBIP (May96)
MEF IAS (Mar95), IAS Suite (Feb95),
AN/TYQ-JTIDS (Jun96)
LW155 (Feb95)

BCT (Sep94), Manpack SIDS (Jul97)
EMUT (Feb96), APOBS (Mar96)
EMUT (Feb96)
AN/TYQ-JTIDS (Jun96)


g
There is only one CEEG to address both this cost element and the duplicately-named cost element listed as CES #3.2 above, because each cost element is uniquely associated with a particular appropriation.  However, due to their fundamental similarities, only one CEEG has been developed to guide the analyst in developing the estimates.  This refers to the Government’s SE/PM efforts only.  The Contractor’s SE/PM is a cost subelement under CES #4.1 (or CES #3.0, if applicable).

h
The ILS cost element is an example where it is common for the analyst to choose to have a single CEW (entitled:  “ILS” as CES #4.4.2) to address all Government-responsible ILS costs.  The Contractor-responsible ILS costs are usually treated as a cost subelement within the EIP under CES #4.1.  Each of the sample subordinate cost elements listed (plus any other appropriate additional cost elements) could be treated as a portion of the CES #4.4.2.  However, if there are sufficient data or algorithms to require separate treatment, then a separate CEW should be developed for each subordinate cost element for which such conditions exist.  They would take a CES # in the 4.4.# series.  The analyst may use as many CEWs as necessary to fully and clearly document the estimate.  Although there is no stipulated order for such subordinate cost elements, there is a typical order that has been adopted for continuity purposes.  This is the order of the “-ilities” presented in the ILS CEEG.  The ILS-related additional CEWs usually precede any other ODSC CEWs deemed necessary.  CEEGs have been developed for those cost elements, which could be considered ILS-related (but ordinarily have sufficient data to justify the use of separate CEWs).  Any remaining subordinate cost elements are then combined in a separate CEW (typically entitled “Other ILS,” as 4.4.# (where “#” would be the final number in the ILS-related series of CEWs)).

i
Initial Training is one of the ILS-related cost elements for which sufficient data typically exists to justify the use of a separate CEW.

j
Technical Data is one of the ILS-related cost elements for which sufficient data typically exists to justify the use of a separate CEW.

k
This is never treated as a separate cost element because the subordinate cost elements are uniquely associated with a particular appropriation.  However, due to their fundamental similarities, only one CEEG has been developed to guide the analyst in developing the requisite CEWs.

l
There is only one CEEG to address both this cost element and the duplicately-named cost elements listed as CESs #5.2.4 and #5.3.4 below, because each cost element is uniquely associated with a particular type of training.  However, due to their fundamental similarities, only one CEEG has been developed to guide the analyst in developing the estimates.

m
As in CESs #3.0 and #4.4.2 above, this level of indenture is expanded as necessary to fully and clearly document the estimate.  The cost elements which follow are common enough to justify the inclusion of a CEEG.  Although there is no stipulated order for such cost elements, there is a typical order that has been adopted for continuity purposes.  This is the order presented below.

n
No matter how many additional CEWs are inserted after CES #5.6.2, the Storage CEW is presented last and takes the final number in the CES #5.6.# series.

Travel is an expense that occurs within several cost elements.  Although the CEEG would not directly support the development of any particular CEW, the topic is unique enough to justify a separate CEEG to guide the analyst in preparing an estimate.

Shipping costs may also be a portion of the expenses within several cost elements.  The guidance provided in the Transportation CEEG should be sufficient to assist the analyst in estimating such values.

The following are examples of additional ODSCs that have been included in previous LCCEs:

	IPT support
	LAV-AD (Dec95)

	Production Phase PDSS
	LAV-AD (Dec95)

	Program Management Support
	LAV-AD (Dec95)

	Contractor Consulting Services
	EROWPU (Nov95),
ADCP (Sep95),
GMF Tri-Band (Sep95),
APOBS (Mar96)

	Technical Support
	Manpack SIDS (Jul97)

	Naval Facilities Engineering Services Center Services
	EROWPU (Nov95)

	Test Equipment
	ADCP (Sep95),
LAV-MBIP (May96)

	General Purpose Test Equipment (GPETE)
	EROWPU (Nov95),
DACT (Nov95)

	Special Purpose Test Equipment (SPETE)
	DACT (Nov95),
GMF Tri-Band (Sep95),
EMUT (Feb96)

	General Purposes Tools, Sets, & Kits
	DACT (Nov95),
PLRS DSMS (Sep95)

	Special Tools
	MEF IAS (Mar95),
LW155 (Feb95)

	Fielding Support
	PACLESS (Apr95),
LAV-MBIP (May96)

	Retrofit/Refurbishment of prototypes/LRIPs/EDMs/etc.
	MEF IAS (Mar95),
IAS Suite (Feb95),
AN/TYQ-JTIDS (Jun96)

	Depot Facilitization
	LW155 (Feb95)

	Interim Contractor Logistics Support (CLS)
Mid-life/Technology Upgrades
	BCT (Sep94),
Manpack SIDS (Jul97)

	Ancillary Equipment
	EMUT (Feb96),
APOBS (Mar96)

	Reimbursement of the Lead Service for USMC share
	EMUT (Feb96)

	On-board Spares (Basic Issue Spares)
	AN/TYQ-JTIDS (Jun96)


The following Cost Element Structures and Work Breakdown Structures are offered as examples.  The purpose for their inclusion is to assist the analyst conducting an estimate in identifying all of the likely applicable costs associated with the system being estimated.  Once the costs elements have been identified, then they should be assigned to a tailored SVLCCM CES that follows the general guidelines offered above.  Care should be taken that the tailored CES developed by the analyst addresses each and every likely cost element, but only once.  Double counting is difficult to avoid because many cost elements can be easily addressed as a sub-category of more than basic category.

The following example of a Surface Vehicle System Work Breakdown Structure (WBS) was extracted from MIL-STD-881B, Appendix G.  The analyst is referred to MIL-STD-881 B for further detail, and to MIL-STD-881B, Appendix H, for Work Breakdown Structures and definitions for common WBS elements applicable to all types of systems.  A more in-depth Ground Vehicle example follows this example.

Surface Vehicle System

	Primary Vehicle
	Hull/Frame
Suspension/Steering
Power Package/Drive Train
Auxiliary Automotive
Turret Assembly
Fire Control
Armament
Body/Cab
Automatic Loading
Automatic/Remote Piloting
Nuclear, Biological, Chemical
Special Equipment
Navigation
Communications
Integration, Assembly, Test and Checkout

	Secondary Vehicle
	Same as Primary Vehicle

	Systems Engineering/Program Management

	System Test and Evaluation
	Development Test & Evaluation
Operational Test & Evaluation
Mock-ups
Test and Evaluation Support
Test Facilities

	Training
	Equipment
Services
Facilities

	Data
	Technical Publications
Engineering Data
Management Data
Support Data
Data Depository

	Peculiar Support Equipment
	Test and Measurement Equipment
Support and Handling Equipment

	Common Support Equipment
	Test and Measurement Equipment
Support and Handling Equipment

	Operational/Site Activation
	System Assembly, Installation and Checkout on Site
Contractor Technical Support
Site Construction
Site Conversion

	Industrial Facilities
	Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (Industrial Facilities)

	Initial Spares and Repair Parts
	


Ground Vehicle Cost Element Structure

	1.01
	Advanced Developmental Model of End Item (Contractor Efforts)

	
	1.01.01
	Integration and Assembly

	1.02
	Systems Engineering/Program Management (SE/PM)

	
	1.02.01
1.02.02
	System Engineering
Program Management

	1.03
	System Test & Evaluation (STE)

	
	1.03.01
1.03.02
1.03.03
1.03.04
1.03.05
	DT&E-I
OT&E-I
Mock-Ups
T&E Support
Test Management

	1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.12
	Training
Technical Data
Support Equipment
OSA
Initial Spares
Warranty
Engineering Change Proposals (ECPs)
Industrial Facilities
Program Office Operations (including SE/PM)

	2.01
	Engineering Developmental Model of End Item (Contractor Efforts)

	
	2.01.01
	Integration and Assembly

	2.02
2.03
2.04
2.05
2.06
2.07
2.08
2.09
2.10
2.11
2.12
	SE/PM
STE
Training
Technical Data
Support Equipment
OSA
Initial Spares
Warranty
ECPs
Industrial Facilities Planning
Program Office Operations (Including SE/PM)

	Low Rate Initial Production (LRIP)

	2.01
2.02
2.03
2.04
2.05
2.06
2.07
2.08
2.09
2.10
2.11
2.12
2.13
	End Item
SE/PM
STE
Training
Technical Data
Support Equipment
OSA
Initial Spares
Warranty
ECPs
Industrial Facilities
Program Office Operations
War Reserve Ammo

	Full Production

	3.01
3.02
3.03
3.04
3.05
3.06
3.07
3.08
3.09
3.10
3.11
3.12
3.13
3.14
	End Item
SE/PM
STE
Training
Technical Data
Support Equipment
OSA
Initial Spares
Warranty
ECPs
Industrial Facilities
Program Office Operations
War Reserve Ammo
Delivery/Fielding

	O&S

	4.01
	Mission Personnel

	
	4.10.01
4.01.02
4.01.03
	Operations
Maintenance
Other Mission Personnel

	4.02
	Unit-Level Consumption

	
	4.02.01
4.02.02
4.02.03
4.02.04
4.02.05
	POL/Energy Consumption
Consumable Material/Repair Parts
Depot-Level Repairable
Training Munitions
Other

	
	
	4.02.05.01
	Training Transportation

	4.03
	Intermediate Maintenance (External to Unit)

	
	4.03.01
4.03.02
4.03.03
	Maintenance
Consumable Material/Repair Parts
Other

	4.04
	Depot Maintenance

	
	4.04.01
	Overhaul/Rework

	
	
	4.04.04.01
4.04.04.02
	Depot Maintenance Civilian Labor
Depot Maintenance Material

	
	4.04.02
	Other

	
	
	4.04.02.01
4.04.02.02
4.04.02.03
	Depot Transportation
Depot Military Personnel
Depot Overhead

	4.05
	Contractor Support

	
	4.05.01
4.05.02
4.05.03
	Interim Contractor Support
Contractor Logistics Support
Other

	
	
	4.05.03.01
	Contractor Engineering Services

	4.06
	Sustaining Support

	
	4.06.01
4.06.02
4.06.03
	Support Equipment Replacement
Mod. Kit Procurement/Install
Other Recurring Investment

	
	
	4.06.03.01
	Replenishment Spares

	
	4.06.04
4.06.05
4.06.06
4.06.07
	Sustaining Engineering Support
Software Maintenance
Simulator Operations
Other

	
	
	4.06.07.01
	System Project Management

	
	
	
	4.06.07.01.01
4.06.07.01.02
4.06.07.01.03
	Military Pay & Allowances
Civilian Pay & Allowances
Program Office Support

	4.07
	Indirect Support

	
	4.07.01
	Personnel Support

	
	
	4.07.01.01
	Specialty Training


The following example of a Electronic/Automated Software System Work Breakdown Structure (WBS) was extracted from MIL-STD-881B, Appendix B.  The analyst is referred to MIL-STD-881 B for further detail, and to MIL-STD-881B, Appendix H, for Work Breakdown Structures and definitions for common WBS elements applicable to all types of systems.  A more in-depth example follows this example.

Electronic/Automated Software System

	Prime Mission Product (PMP)
	Subsystem 1…n (Specify Names)
PMP Applications Software
PMP System Software
Integration, Assembly,

	Test and Checkout

	Platform Integration

	Systems Engineering/Program Management

	System Test and Evaluation
	Development Test & Evaluation
Operational Test & Evaluation
Mock-ups
Test & Evaluation Support
Test Facilities

	Training
	Equipment
Services
Facilities

	Data
	Technical Publications
Engineering Data
Management Data
Support Data
Data Depository

	Peculiar Support Equipment
	Test & Measurement Equipment
Support and Handling Equipment

	Common Support Equipment
	Test & Measurement Equipment
Support and Handling Equipment

	Operational/Site Activation
	System Assembly, Installation and Checkout on Site
Contractor Technical Support
Site Construction
Site Conversion

	Industrial Facilities
	Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (Industrial Facilities)

	Initial Spares and Repair Parts
	


Automated Information System Cost Element Structure

	Number
	Element Name

	1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
	Research Development Test and Evaluation
Program Planning and Management
Hardware
Software
Document/Data
Training
System Test and Evaluation
Logistic Support
Facilities Modification
Other Development Costs


	2.0
2.1
2.1.1
2.1.2
2.1.3
2.1.4
2.2
2.2.1
2.2.2
2.2.3
2.2.3.1
2.2.3.2
2.2.3.3
2.2.4
2.2.4.1
2.2.4.2
2.2.5
2.2.5.1
2.2.5.2
2.2.6
2.2.6.1
2.2.6.2
2.2.7
2.2.8
2.3
2.3.1
2.3.1.1
2.3.1.2
2.3.2
2.3.2.1
2.3.2.1.1
2.3.2.1.2
2.3.2.1.3
2.3.2.1.4
2.3.2.2
2.3.2.2.1
2.3.2.2.2
2.3.2.2.3
2.3.2.2.4
2.3.2.2.5
2.3.2.2.6
2.3.3
2.3.3.1
2.3.3.2
2.3.3.3
2.3.4
2.3.4.3.1
2.3.4.3.2
2.3.4.3.3
2.3.4.3.4
2.3.5
2.3.5.4
2.3.6
2.3.7
2.3.8
2.3.8.1
2.3.8.2
2.3.8.3
2.3.9
2.3.10
2.3.11
2.3.12
2.4
2.4.1
2.4.1.1
2.4.1.1.1
2.4.1.1.2
2.4.1.1.3
2.4.1.2
2.4.1.2.1
2.4.1.2.2
2.4.1.2.3
2.4.1.3
2.4.1.3.1
2.4.1.3.2
2.4.1.3.3
2.4.1.3.4
2.4.1.3.5
2.4.1.3.6
2.4.1.3.7
2.4.1.4
2.4.2
2.4.2.1
2.4.2.2
2.4.2.3
2.4.2.4
2.4.3
2.4.4
2.4.5
2.4.6
2.5
2.5.1
2.5.1.1
2.5.1.2
2.5.2.3
2.5.1.3.1
2.5.1.3.2
2.5.2
2.5.3
2.6
2.6.1
2.6.2
2.6.3
2.6.4
2.6.5
2.6.6
2.6.7
2.6.7.1
2.6.7.2
2.6.7.3
2.6.7.4
2.6.7.5
2.6.7.6
2.6.8
2.6.9
2.6.10
2.6.11
2.7
2.7.1
2.7.1.1
2.7.1.2
2.7.2
2.7.2.1
2.7.2.2
2.7.2.3
2.7.3
2.8
2.8.1
2.8.2
2.8.3
	Investment
Program Management
Personnel
TDY
Other Government Support
Other
Concept Exploration
Engineering Analysis & Specs
Concept Exploration Hardware
Concept Exploration Software
COTS
Other Software
Software Exploration
Concept Exploration Data
Data Acquisition
Data Exploration
Exploration Documentation
Documentation Acquisition
Documentation Exploration
Concept Exploration Testing
Testing Acquisition
Testing Development
Facilities
Other (Logistics Support, Environmental, etc., as required)
System Development
System Design & Specification
Personnel
Other
Development, Prototype & Test Site Investment
Developmental Hardware Investment
Test Site
Development Support
Modification
Prototype
Developmental Software Investment
General Administrative
Operating Systems
Communications
DBMS
Tools
Other (License)
Software Development
COTS Modification
Application/Mission (Non-COTS)
Communications Software Development/Modification
System Documentation
Tech Publications
Engineering Data
Management Data
Support
Data Development & Transition
COTS DBMS
Data Base Standards/Dictionary
Training Development
Test and Evaluate
Development Test & Evaluation
Independence Validation & Verification
Operational Test & Evaluation
Development Logistics Support
Facilities
Environmental
Other Development
System Procurement
Deployment Hardware
Processing Units
Processing CPUs
Intermediate Processing Units
Terminal Processing Units
Peripheral Devices
Printers
Storage Devices
Other
Communications Hardware
Wide Area Gate (Broad Band)
Wide Area Networks
Modems
Local Area Networks
Crypto
Communications Circuits
Other Communications Hardware
Other Hardware
System Deployment Software
Operating System Software
General Administrative Software
Tools Software
Communications Software
Initial Documentation Requirements
Logistics Support Equipment
Initial Spares
Warranties
Outsource/Central/Mega Center Invest
Capital Investment
Hardware
Software (COTS)
Lease (in lieu of direct investment)
Hardware
Software
Software Development
System User Investment
System Initialization, Implementation & Fielding
Initial Training
System Integration, Site Test/Accept
Common Support Equipment
Site Activation & Facilities Prep
Initial Supplies
Engineering Changes
Initial Logistics Support
Annual Operational Investment
Hardware Maintenance
Software Maintenance
Mega Center Maintenance Support
Data Management
Unit Site Operations
Office Furnishings & General Support Furniture
Data Upload & Transition
Base/Installation Communications
Other
Upgrade/P3I
Upgrade Development
Hardware
Software
Life Cycle Upgrades Procure
Hardware Upgrades
Software Upgrades
Other
Central Mega Center Upgrades
Disposal/Reuse
Capital Recoupment
Retirement
Environmental/Hazardous Disposal

	3.0
3.1
3.1.1
3.1.2
3.1.3
3.2
3.2.1
3.2.2
3.2.3
3.3
3.3.1
3.3.2
3.3.2.1
3.3.2.2
3.3.2.3
3.3.2.4
3.3.3
3.3.3.1
3.3.3.2
3.4
3.4.1
3.4.1.1
3.4.1.2
3.4.1.3
3.4.1.4
3.4.2
3.4.3
3.4.4
3.4.5
3.5
3.6
3.6.1
3.6.2
3.7
3.7.1
3.7.2
3.7.3
3.7.4
3.7.5
3.7.51
3.7.52
3.7.6
3.7.7
3.7.8
3.8
3.9
	System Ops & Spt
System/Material/Item Management
Personnel
TDY
Other Government Support
Annual Operations Investment
Annual System Maintenance, Investment
Replenishment Spares
Replenishment Supplies & Consumables
Hardware Maintenance
Organic Hardware Maintenance
Contract Maintenance Support
Processing Units
Peripheral Devices
Communications Hardware
Other Hardware
Other Hardware Maintenance.
Outsource/Mega Center Support
Other Govern Agency Support
Software Maintenance
Commercial Off-the-Shelf (COTS)
Operating System
General Administrative
Tools
Communications Software
Application/Mission (Non-COTS)
Commercial Software (Non-COTS)
Data Center Software
Other Software
Mega Center Operations & Maintenance Support
Data Maintenance
Mission Application Data
Standard Administrative Data
Unit/Site Operations
System Operation Personnel
Utility Requirements
Fuel & POL
Facilities Lease & Maintenance
Communications
Long Haul
Intra-Base
Base Operating System
Recurring Training
Miscellaneous Support
Environmental & Hazardous Material Storage & Handling
Contract Leasing


Source:  DISA/DC2

Weapons Systems Cost Element Structure

	Number
	Element Name

	1.0
1.01
1.02
1.03
1.04
1.05
1.051
1.052
1.06
1.07
1.08
1.09
1.091
1.092
1.10
1.11
	Research, Development, Test, and Evaluation (RDT&E)-Funded Elements
Development Engineering
Producibility Engineering and planning (PEP)
Development Tooling
Prototype Manufacturing
System Engineering/Program Management
Project Management Administration (PM CIV/MIL)
Other
System Test and Evaluation
Training
Data
Support Equipment
Peculiar
Common
Development Facilities
Other RDT&E recurring

	2.0
2.01
2.011
2.012
2.013
2.02
2.021
2.022
2.023
2.024
2.025
2.03
2.04
2.041
2.042
2.05
2.06
2.07
2.08
2.081
2.082
2.09
2.10
2.101
2.102
2.103
2.104
2.105
2.106
2.11
2.12
2.13
2.14
	Procurement-Funded Elements
Nonrecurring Production
Initial Production Facilities (IPFs)
Production Base Support (PBS)
Other Nonrecurring Production
Recurring Production
Manufacturing
Recurring Engineering
Sustaining Tooling
Quality Control
Other Recurring Production
Engineering Changes
System Engineering/Program Management
Project Management Administration (PM CIV/MIL)
Other
System Test and Evaluation, Production
Training
Data
Support Equipment
Peculiar
Common
Operational/Site Activation
Fielding
Initial Depot-Level Reparable (Spares)
Initial Consumables (Repair Parts)
Initial Support Equipment
Transportation (Equipment to Unit)
New Equipment Training (NET)
Contractor Logistics Support
Training Ammunition/Missiles
War Reserve Ammunition/Missiles
Modifications
Other Procurement

	3.0
3.01
3.02
3.03
3.04
	Military Construction (MC)-Funded Elements
Development Construction
Production Construction
Operational/Site Activation Construction
Other MC

	4.0

4.01
4.02
4.03
4.04
4.041
4.042
4.05
4.051
4.052
4.06
	Military Personnel (MP) Direct-Funded Elements (not
reimbursed by any other appropriation)
Crew
Maintenance (MTOE)
System-Specific Support
System Engineering/Program Management
Project Management Administration (PM MIL)
Other
Replacement Personnel
Training
Permanent Change of Station (PCS)
Other MP

	5.0
5.01
5.02
5.03
5.04
5.05
5.06
5.061
5.062
5.063
5.064
5.065
5.07
5.08
5.09
5.10
5.101
5.102
5.11
5.12
	Operations and Maintenance (O&M)-Funded Levels
Field Maintenance Civilian Labor
System-Specific Base Operations
Replenishment Depot-Level Reparables (Spares)
Replenishment Consumables (Repair Parts)
Petroleum, Oil, and Lubricants (POL)
End-Item Supply and Maintenance
Overhaul (P7M)
Integrated Materiel Management
Supply Depot Support
Industrial Readiness
Demilitarization
Transportation
Software
System Test and Evaluation, Operational
System Engineering/Program Management
Project Management Administration (PM CIV)
Other
Training
Other O&M

	6.0
6.01
6.02
	Defense Business Operations Fund (DBOF) Elements
Class IX War Reserve
Other DBOF


Annex B

POM -- LCCE Crosswalk

	POM
	LCCE

	Unit Cost
	End Item Procurement

	Other Support
	System Project Management
Quality Assurance
ST&E

	Contractor Consulting Services
	ICS

	SPTE
	SPTE
ATE
TPS/APS

	Modification Kits
	Modifications
Production Phase ECPs

	Initial Spares
	Initial Spares

	SPTD
	SPTD

	ILS
	Technical Data
Technical Manuals
Maintenance Facilitization

	Installation of Modification Kits
	

	Factory Training
	Factory Training
IKPT
NETT

	FDT
	FDT
Transport of GFE

	Travel
	Travel

	GPTE
	GPTE

	GP Tools
	GP Tools

	Support Vehicles/Equipment
	Support Vehicles/Equipment
GFE (if not in unit price)

	Ammunition
	Ammunition

	Recurring O&M of New Equipment
	Energy
POL
Maintenance
Replenishment Spares
CLS

	One-Time O&M of New Equipment
	ICS
SDT
Fielding Support

	COMSEC
	OPN Funded


Annex C

Marine Corps Format for Life Cycle Cost Estimates

Introduction to Annex.  Life cycle cost analysis is used to produce cost estimates for evaluating alternatives on a life cycle basis.  In the development of a Life Cycle Cost Estimate (LCCE), there is a standardized format that ensures a comprehensive and complete cost estimate report.  The elements of a cost estimate focus on methodologies, assumptions, definition of terms, cost drivers, factors, cost estimating worksheets and a cost model structure.  Formal LCCEs are required for each Milestone Decision.  Additional reasons to conduct an LCCE include POM Initiative Development support and APB validations.  Costs associated with Research and Development (R&D), Investment, and Operations and Support (O&S) phases will be addressed within each estimate.

This Annex provides a suggested format for developing MARCORSYSCOM LCCEs.  The format provided is a product of many LCCEs and has proven to be an excellent starting point.

Common Marine Corps Elements In LCCE

Purpose.  A purpose page is indicated at the beginning of the report to inform the reader of why the LCCE was prepared, for whom the LCCE was prepared, who prepared the LCCE, and who reviewed the LCCE.

Executive Summary.  The Executive Summary contains a brief description (one page, ideally) of the system, its capabilities, and the LCCE by appropriation.  The subjects covered are the service life, Initial Operational Capability (IOC) and Full Operational Capability (FOC), intended procurement quantity, ACAT level, and total program cost with a summary table of appropriation categories.  If the program is a Joint Service project, the Lead Service is identified.  The LCCE only addresses the Marine Corps share of the program.

1.0 -- Introduction.

This section states the purpose of the LCCE.

1.1 -- Background.

This section describes the systems historical background.

1.2 -- Mission Description.

The mission description should include the requirement of the system capturing its capabilities and performance.

1.3 -- System Description.

The system description states in detail the composition of the system and any miscellaneous items (i.e., vehicles) accompanying the system.  Describe the primary and secondary functions of the system.  If there are any special operations (e.g., maintenance concept of one item), discussion is provided.

1.4 -- Acquisition Strategy.

The acquisition strategy portrays the particular strategy for the system being costed.  It addresses the areas of Commercial Off-The-Shelf (COTS)/New Developmental Item (NDI), developmental, joint service, Product Improvement Program (PIP) or block upgrade, etc.  There may also be discussion on combining Developmental Testing (DT) and Operational Testing (OT), or on Milestones.

2.0 -- Assumptions and Parameters.

Not all crucial information is known (as a verifiable fact), or is actually not more definitized than an “expert opinion.”  However, since the estimate requires quantification, some criteria have to be “assumed.”  All assumptions should be documented so that the targeted reader may apply judgment to the utility or likely accuracy of the criteria.  Although the LCCE provides a “point” estimate (as a roll-up of constituent point estimates for all applicable cost elements), the reader will be mentally developing a range estimate based on an assessment of the relative uncertainty inherent in the criteria presented.  Each value used in the LCCE should be documented with either a valid source, a documented reasonable assumption, or a calculation using other values which are similarly supported.  Future readers who may be using the LCCE as a source for another study need to know what assumptions were used (even apparently inherent ones) so that necessary adjustments may be made to the values or factors used in the LCCE before they are useful to that study.  A list of typical assumptions are listed below and seen as a foundation for a LCCE:

Post Deployment Software Support Concept:  Software maintenance will be provided by the Marine Corps Tactical Systems Support Activity (MCTSSA) [or any type of contractor].

Manpower Impact:  No force structure or end strength changes, nor associated incremental personnel costs are anticipated.

Sunk Costs:  All FY __ and prior years funds are considered “sunk” costs, and are not further discussed in this LCCE.

Incremental Costs:  This estimate addresses only those incremental costs associated with fielding and support of “the system.”

Operational Life:  State the expected operational life of the system.

Analogous Systems:  The “system” is considered an analogous system for costing purposes.

Future value of money:  There is no consideration for the future value of money.

Dollar values rounded before entry into SVLCCM:  Dollar values have been rounded to the nearest hundred dollars before entry into the Summary Version Life Cycle Cost Model (SVLCCM).  SVLCCM results, funding profile, and inputs are provided in Annex A.

Inputs and outputs in budget/POM Base Year:  All inputs to this estimate were adjusted to Fiscal Year 199_ dollars using escalation factors published by the Deputy Chief of Staff (DC/S) for Programs and Resources in February 199_.  Model output is expressed in FY __ constant budget dollars (FY __ CB$).

2.1 -- Methodology.

Four general techniques for estimating costs are (1) engineering (bottom-up), (2) subjective (expert opinion, or delphi method), (3) analogous systems, and (4) parametric.  Each method applies to varying degrees as a system matures.  The four techniques can be used independently or interactively.  The degree of program definition, stability and data availability determine the applicability of each technique.  As rough estimates of potential costs, the analogous and parametric methods are most useful in the early stages of a project’s life.  As the design stabilizes and more information becomes available, parametric cost estimating becomes more useful.  Engineering estimates and projection of actuals become more appropriate for estimating cost when the detailed product design is more mature.  “Expert opinion” may be applied at any time as a supplement (or support) when there is insufficient or inadequate data to use the other methods and used as a last resort.

Summary calculations for each cost element are provided in the body of the report.  A Cost Estimating Worksheet (CEW) has been developed for each cost element and is provided in Annex B of a LCCE.  The Cost Element Sequence number (CES#) in the CEW corresponds to the paragraph number of the report.  Each CEW contains:

Cost Element Definition/Contents.  Describes the cost element.

Detailed Basis of Estimate.  Displays the detailed calculation of the selected method of estimating the cost associated with the particular cost element.

Assumptions.  Provides a discussion of assumptions specific to the cost element.

Fiscal Year Spread (FYXX$).  Provides the phasing of the costs over the life cycle of the system.

Rationale for FY Phasing.  Explains the methodology selected to spread the costs associated with the cost element over time.

Cross-Checks Performed and Results.  Provides the results of other costing methodologies which were considered, or comparable parametrics.

Risk/Uncertainty.  Examines the confidence in the underlying values, and the probability of accuracy.

Other Comments.  Presents other considerations, factors and issues, as appropriate.

Cost Element Definitions

3.0 -- R&D.

Research and Development consists of costs incurred from program initiation at Approval To Begin A New Acquisition Program (Milestone I) through Engineering and Manufacturing Development (Phase II) including Program Definition and Risk Reduction (Phase I).  Includes costs for program management and systems engineering feasibility studies; modeling; trade-off analyses; engineering design; development and prototype (or Engineering Development Model (EDM)) fabrication or assembly, and testing of prototype hardware/software; system test and evaluation; system-specific support equipment; and documentation.  See Annex D for the Cost Element Estimating Guide (CEEG) sheets.

Briefly describe the history and future of Marine Corps RDT&E expenditures on the system.  A table showing annual expenditures may be helpful.  If RDT&E has been provided by another service, mention it, but the amount is not important.  It may be appropriate to state that “all RDT&E expenditures prior to FY (current) are considered sunk costs for the purpose of this estimate.”

(Source:  M698034 Project Officer)
4.0 -- Investment.

Investment consists of costs incurred during the Engineering and Manufacturing Development Phase (from Milestone II through completion of the fielding actions during the Production Fielding/Deployment, and Operational Support Phase).  Encompasses costs associated with producing, procuring, and fielding the primary hardware (and directly associated hardware) and activities such as system-specific support equipment, training, data, initial spares, and military construction.  See Annex D for the Cost Element Estimating Guide (CEEG) sheets.

4.1 -- Procurement Cost.

State the Acquisition Objective (AO) and the unit cost.  “The Acquisition Objective (AO) for the M698034 is 260,000.  The unit cost, including all accessories is $25.00.”

State the procurement and fielding schedule.  Be as specific as possible as to location and quantity.  “The M698034 will be procured and fielded from FY94 to FY95, according to the following schedule.”

	Unit
	FY94
	FY95
	Total

	Active Force (Total 222,000)

I MEF, CamPen, CA

II MEF, CamLej, NC

III MEF, Okinawa, JA

SOI, CamPen, CA

SOI, CamLej, NC

MCCDC, Quantico, VA
	
36,000
36,000
36,000
1,800
1,800
2,400
	
36,000
36,000
36,000
	
72,000
72,000
72,000
1,800
1,800
2,400

	Reserve Force (Total 20,000)

4th MarDiv, New Orleans, LA
	
10,000
	
10,000
	
20,000

	Maintenance/MPF (Total 18,000)

PWR, Barstow, CA

PWR, Albany, GA

Norway Preposition Forces
	
5,000
2,000
2,000
	
5,000
2,000
2,000
	
10,000
4,000
4,000

	Total
	133,000
	127,000
	260,000


(Source:  M698034 Project Officer)
4.2 -- Initial Provisioning/Spares/Parts.

State the estimated cost for initial provisioning and spares for both active and reserve forces.  Normally we use the provisioning factors contained in MCLB, Albany SOP 7132, multiplied by the total procurement cost in each category.  “The cost for initial provisioning/spares/parts (FY93 CB$) is $153,350 [(Total Active/Schools Procurement Cost (222,000 x $25) x Active Forces Provisioning Factor (.027) + Total Reserve Procurement Cost (20,000 x $25) x Reserve Force Provisioning Factor (.007)]”.

(Source:  MCLB, Albany SOP 7132)
4.3 -- Government Furnished Material/Equipment.

This paragraph should include any previously purchased items that will be used with the new system.  In this case, if the SFRs for another system were already available in sufficient quantities, they would be mentioned here.  For other systems, this could include radios, antennae, machine guns (for tanks or LAVs, etc…), generators, etc.  “Not applicable” frequently applies.

4.4 -- Other Direct System Costs.

This paragraph includes such things as special tooling, one-time manufacturing costs, military construction which specifically supports the system, other items (not GFE or support equipment) that must be purchased to support the system.  Again, “Not applicable” frequently applies.

4.4.1 Initial Training.  Includes the cost of Instructor and Key Personnel Training (IKPT) associated with the fielding of the system.  (Note:  This does not include training for OT&E, OT&E training is under RDT&E)

4.4.2 Contractor Consulting Services.  Includes the procurement funded contractor support required to field and maintain the system until normal maintenance procedures are established and assumed by the Marine Corps.

4.4.3 Special Purpose Test Equipment.  Includes the costs of the production of those deliverable items and associated software required to support and maintain the system or portions of the system while not directly engaged in the performance of its mission, and that have application peculiar to the testing of the given system.

4.4.4 Training Devices.  This is the cost to develop distinctive end items of training equipment required to meet specific training objectives.  This element includes, for example, operational trainers, maintenance trainer, mock-ups and models.

4.4.5 Engineering Change Proposals (ECPs).  Includes the costs of alterations to the system design during the manufacturing production phase.  Includes the cost development and implementation of ECPs.  Does not include the costs of system Modification Work Orders (MWO) after fielding are costed for the operating and support phase of the system.

4.4.6 Project Office Travel.  Includes the Project Office funded travel cost which is related to the production and fielding of the system.

4.4.7 Technical Manuals.  This is the cost of contractor furnished technical manuals, commercial and miscellaneous manuals for the installation, operation, maintenance, overhaul, training on hardware systems, and software programs.

4.5 -- Transportation Costs.

4.5.1 First Destination Transportation (FDT) Cost.  FDT costs are for transportation from the manufacturer to the location at which acceptance occurs.  This could be a centralized point, such as one of the Logistics Bases (Albany or Barstow), or the actual using unit.  If first destination is the using unit, that usually precludes the necessity to compute Second Destination Transportation (SDT) costs.  In many cases, FDT costs are included in the purchase price of the system.  If they are not, they must be calculated.

CONUS shipping costs are calculated based on system weight, mileage, and dollar/ton/mile rate obtained from Marine Corps TMO.

Overseas shipping costs are calculated based on measurement tons (Mtons), U.S. port handling charges, ocean transport rates, and destination port handling charges.  A measurement ton is defined as 40 cubic feet.  Don’t forget to compute CONUS shipping costs to get the materiel to the shipping port.

If a specific manufacturer has not been selected at the time the estimate is prepared, it is conventional to use an average CONUS shipping distance of 1500 miles to each location.

Example:

All units will be accepted at either MCLB, Albany, GA or MCLB, Barstow, CA, dependent upon final destination.  A manufacturer has not been selected at this time, so an average shipping distance of 1500 miles is used for this estimate.

Quantity and cost from the manufacturer to Albany, GA:

	
	(104,200 units)
	*
	(0.0013 tons/unit)
	*
	
	
	

	
	(1,500 miles)
	*
	(0.40 $/ton mile)
	
	=
	$
	81,000


Quantity and cost from the manufacturer to Barstow, CA:

	
	(155,800 units)
	*
	(0.0013 tons/unit)
	*
	
	
	

	
	(1,500 miles)
	*
	(0.40 $/ton mile)
	
	=
	$
	122,000


	
	
	
	Total FDT Costs
	
	=
	$
	203,000


The surface transportation cost factor (0.40 $/ton mile) was determined from the Traffic Management Progress Report (Fourth Quarter FY89 edition).  This surface transportation cost factor was then escalated to FY93 dollars (0.3417/.85418 = 0.40).

(Sources:  M9 ACE Project Officer; JANE’s Military Logistics 1988; NAVSO P2471)

4.5.2 Second Destination Transportation (SDT) Cost.  The SDT costs consist of the cost of transporting equipment between the point of acceptance (in this case, Albany or Barstow) and the location of the using unit.  The computations are identical to those presented for FDT costs above.

Example:

The SDT cost is the cost of transporting equipment between Albany and Barstow to the using units.  These costs include ground transportation costs for shipping to CONUS locations and overseas shipping costs for OCONUS locations.

CONUS Ground Transportation Costs

	Destination from Albany

	Destination
	Number of
Systems
	*
	Miles/
System
	=
	Total Miles

	II MEF, Camp Lejeune, NC
SOI, Camp Lejeune, NC
4th MarDiv, New Orleans, LA
MCCDC, Quantico, VA
Norway Preposition, Norfolk, VA
	72,000
1,800
10,000
2,400
4,000
	*
*
*
*
*
	477
477
437
765
695
	=
=
=
=
=
	34,344,000
858,600
4,370,000
1,836,000
2,780,000

	Total
	
	
	
	
	44,188,600


	Destination from Barstow

	
	
	
	
	
	

	Destination
	Number of
Systems
	*
	Miles/
System
	=
	Total Miles

	I MEF, Camp Pendleton, CA
SOI, Camp Pendleton, CA
III MEF, Long Beach NB, CA
	72,000
1,800
72,000
	*
*
*
	164
164
136
	=
=
=
	11,808,000
295,200
9,792,000

	Total
	
	
	
	
	21,895,200


Total SDT costs for CONUS ground transportation are $34,400 (Total Miles (66,083,800) * Cost per Ton Mile (0.40 $/ton/mile) * Tons per unit (0.0013 tons per unit)).

Note:
A measurement ton (Mton) is defined as 40 cubic feet.  Each M698034 will displace 0.44 cubic feet of space or 0.01 Mtons (0.44/40 = 0.01 Mtons).

Overseas shipping includes 72,000 units shipped to Naha Port, Okinawa, Japan from Barstow, CA via Long Beach, CA and 4,000 units shipped to Norway from Albany, GA via Norfolk, VA.

	Port Handling (via coast):

	West
East
	$35.82/Mton
$26.10/Mton
	*
*
	0.01 Mton
0.01 Mton
	*
*
	72,000 units
4,000 units
	=
=
	$$
	26,000
1,000


	MSC Shipping:

	Okinawa
Norway
	$140.10/Mton
$108.05/Mton
	*
*
	0.01 Mton
0.01 Mton
	*
*
	72,000 units
4,000 units
	=
=
	$
$
	101,000
4,000


	Port Handling (overseas):

	   Okinawa
Norway
	$ 9,33/Mton
$12.40/Mton
	*
*
	0.01 Mton
0.01 Mton
	*
*
	72,000 units
4,000 units
	=
=
	$
$
	7,000
500


	
	Total SDT costs for shipping
	=
	$
	139,500

	
	Total SDT Costs 
	=
	$
	173,900


(Sources:  Traffic Management Progress Report; M698034 Project Officer)
4.6 -- Support Equipment Procurement.

Includes the cost for equipment required to support or maintain the system, but is not included in the unit price.  The support equipment must be divided into PMC Budget Activities for entry into the SVLCCM.

4.7 -- Navy Appropriations.

Includes Navy funding for procurement/modernization of equipment not funded by Marine Corps appropriations.  These may include Aircraft Procurement, Navy; Weapons Procurement, Navy; and Other Procurement, Navy.  These costs are entered into the SVLCCM.

4.8 -- Military Construction.

A multi-year appropriation that funds the acquisition, construction, installation and equipping of permanent and temporary public works, naval installations and facilities for the U.S. Navy and Marine Corps.  Includes the acquisition of land and construction of ranges.

5.0 -- Operation & Support.

Operations and Support includes all costs of operating, maintaining, and supporting a fielded system.  Encompasses costs for personnel; consumable and repairable materials; organizational, intermediate and depot maintenance; facilities; and sustaining investment.  O&S occurs during the Production Fielding/Deployment, and Operational Support Phase.  Some O&S costs are incurred in preparation for and after a system’s fielding and continue through the end of the system’s useful life.  See Annex D for the Cost Element Estimating Guide (CEEG) sheets.

5.1 -- Operations Data

5.1.1 Operational End Items (OEIs).  OEIs are defined as those systems designated to be operated by regular forces and schools.  This number is used in the calculations provided by the SVLCCM.

5.1.2 Operating Hours Per Year.  Includes the average operating hours for a OEI and the average operating hours for a reserve item, if applicable.

5.1.3 Operators.  Includes the subheadings operating personnel and operating training.

5.1.3.1 Operating Personnel.  Since most Marine Corps LCCEs include only incremental cost, this element is normally only used when there is an increase in Marine Corps personnel structure caused by the introduction of the system be analyzed.

5.1.3.2 Operating Training.  Includes the incremental cost associated with the introduction of the system being analyzed.  Remember, most LCCE include only incremental cost.  Therefore, if training for the new system will replace training for the old system with no additional cost are involved, then the would not be a cost generated for operator training.

5.1.4 Material Consumption.  Includes items used in normal operations, such as, batteries, paper, and printer ribbons.  Does not include maintenance items, training ammunition, or energy consumption items.  This item is entered into the SVLCCM.

5.1.5 Training Ammunition.  Includes the cost of all munitions and munition components required for training, and testing used after used after Milestone III by FY for the life of the system.  This is a direct entry into the SVLCCM.

5.1.6 Energy Consumption or Petroleum, Oil, and Lubricants (POL).  Includes the cost of commercially supplied electricity, fuel for the system, and fuel for support vehicles and field generators required to operate the system or sub-system while in garrison or in the field.

5.2 -- Organizational Maintenance (OM).

Includes that maintenance, scheduled or unscheduled, which is the responsibility of and performed by the using unit on its assigned equipment.  Organizational maintenance includes first and second echelon maintenance.  The OM cost are derived from the SVLCCM.

5.2.1 OM Mean Time Between Failure (MTBF).  This is the MTBF when repair is completed at the organizational level and is not related to preventative maintenance.  This is a direct entry in the SVLCCM.  There are various MTBF measurement units, such as hours, miles, and rounds.  However, the annual operating tempo must be in the same units of measure for the SVLCCM to perform the necessary OM calculations.

5.2.2 OM Mean Time To Repair (MTTR).  This is the time required to repair an item.  Normally, the only time the MTTR will be used is when there is an additive personnel cost caused by the system, and the cost of the additional maintenance personnel must be included in the LCCE.

5.2.3 OM Preventive Maintenance.  Most systems have some type of preventative maintenance performed to prevent or at least reduce the number of operational failures.  To calculate the OM PM costs, the analyst must determine the Mean Time Between Preventative Maintenance (MTBPM), and if non-dedicated personnel are performing the maintenance, the Mean Time to Perform Preventative Maintenance MTTPM).  These factors are entered into the SVLCCM.

5.2.4 OM Personnel Training.  Includes the additional costs incurred for sustainment training of personnel for the OM of the system such as curriculum development, course material, instructor and support personnel, as well as travel and per diem for students.

5.2.5 Average Material Cost Per OM Repair.  This is the average material cost of repair material (in dollars) per organizational repair action.  This a direct entry into the SVLCCM, and is used to determine the total OM cost.

5.2.6 Average Material Cost Per OM Preventive Maintenance Action.  This is the average material cost of PM material (in dollars) per organizational PM action.  This a direct entry into the SVLCCM, and is used to determine the total OM cost.

5.2.7
Other OM Costs Per System Per Year.
5.3 -- Intermediate Maintenance (IM).

Maintenance performed by designated activities in direct support of using organizations.  Includes calibration, and repair/replacement of damaged or unserviceable parts, and provides technical assistance, support through a secondary reparable float, and contact team support to using organizations.  Intermediate maintenance normally includes third and fourth echelon maintenance and in some instances when supporting overflow organizational requirements, may include second echelon as well.

5.3.1 IM MTBF.  This is the MTBF when repair is completed at the intermediate level and is not related to preventative maintenance.  This is a direct entry in the SVLCCM.  There are various MTBF measurement units, such as hours, miles, and rounds.  However, the annual operating tempo must be in the same units of measure for the SVLCCM to perform the necessary IM calculations.

5.3.2 IM MTTR.  This is the time required to repair an item.  Normally, the only time the MTTR will be used is when there is an additive personnel cost caused by the system, and the cost of the additional maintenance personnel must be included in the LCCE.

5.3.3 IM Personnel Training.  Includes the additional costs incurred for sustainment training of personnel for the IM of the system such as curriculum development, course material, instructor and support personnel, as well as travel and per diem for students.

5.3.4 Average Material Cost Per IM Maintenance Action.  This is the average material cost of repair material (in dollars) per intermediate repair action.  This a direct entry into the SVLCCM, and is used to determine the total IM cost.

5.3.5 Other IM Costs Per System Per Year.
5.4 -- Depot Level Maintenance.

Unscheduled maintenance requiring major overhaul or complete rebuild of the minimum number of parts, subassemblies, assemblies, or end items, including the manufacture of parts and performance of required modifications, testing, and reclamation to make the system operationally ready.  Fifth echelon maintenance is normally associated with this category and is scheduled to employ production and assembly line methods whenever practicable.  The distinction between Maintenance and Overhaul is whether the repair is unscheduled (maintenance) or scheduled (overhaul).

5.5 -- Depot Overhaul.

Scheduled maintenance requiring major overhaul or complete rebuild of parts, subassemblies, assemblies, or end items, including the manufacture of parts and performance of required modifications, testing, and reclamation.  Fifth echelon maintenance is normally associated with this category and is scheduled to employ production and assembly line methods whenever practicable.

5.6 -- Miscellaneous.

5.6.1 Unprogrammed Losses.  Includes OEI that will be lost due to accidents, theft, … etc. during the life of the system.  This is a direct entry into the SVLCCM.

5.6.2 Software/Firmware Maintenance.  This is the sum of the annual costs for the computer software support required in the upkeep, modification, or reprogramming of system computer programs.

5.6.3 Storage Configuration.  Used in determining the base operations support required to store an item.  The method of storage (sq. ft. or cu. ft.) and the type of storage (outside, inside/unheated, and inside/heated) are factors that are entered into the SVLCCM.

5.6.4 Demilitarization and Disposal.  Demilitarization and Disposal captures costs associated with deactivating or disposing of a military system at the end of its useful life.  These costs typically represent only a small fraction of a system’s life-cycle cost.  The typical assumption is that the cost of demilitarization and disposal is roughly equivalent to the salvage value returned, which is not true for demilitarization.  This subject has become very important and is under high visibility due to the environmental protection law enforcement.  The main exceptions (for which estimates must be provided) are disposal of nuclear waste, missile propellants, and other materials requiring detoxification or special handling.  See Annex D for the Cost Element Estimating Guide (CEEG) sheets.

6.0 -- Sources/References.

Paragraph 6.0 of the LCCE report.  Modified bibliographic format to include personnel (with telephone numbers) and documents (with dates).

(Sources:  Always list sources, if appropriate.  “U.S. Army Liquid-Firing Carbine Test Report dated 9 June 1991; Captain Alfred E. Neumann, M698034 Water Carbine Project Officer MARCORSYSCOM (CBG))

Annex A SVLCCM Results.  Annex A of the LCCE report.  An example of the SVLCCM output sheets follow on page C-17 through C-24.

Annex B Cost Estimating Worksheets (CEWs).  Annex B of the LCCE following the format depicted and guidance provided in Annex D of this handbook.

Documentation

Tables.  At a minimum the Executive Summary should have a table showing the totals for each appropriation type and a grand total.  Other tables are usually provided within the body of the LCCE report as necessary so that each Paragraph which presents a total of subparagraph values has a summarizing table showing the subparagraph numbers (=CES#), the title of each subparagraph, and the total estimate for that cost element.

Graphics.  At a minimum the Executive Summary should have a pie chart of the appropriation types (with percentage labels) and a Stacked Bar chart depicting outlay through the FYDP plus an Outyears column by appropriation type.  A picture, diagram, or drawing of the system is usually provided as Figure 2.  Other graphics are included in the body of the LCCE report as appropriate and necessary.

Summary Version Life Cycle Cost Model (SVLCCM) Version 3.2

	Major System:  System Name
	Date:


Summary Version Life Cycle Cost Model (SVLCCM) Version 3.2
Part I of III. -- Cost Estimate (EST) (Active and Reserve Forces)
0 Year Life Cycle
(February XX Escalators)

(In Thousands of FYXX Constant Budget Dollars)

	
	Prepared for:
Org Code:
Phone:  703-784-(ext)
	Prepared by:  MKI Systems, Inc.
Org. Code:  PAE-R
Phone:  703-719-7200

	Phase/Category
	Subcategory
	Category
	Phase

	I.
	RDT&E Phase
	
	
	0

	II.
	Investment Phase
	
	
	0

	
	A.
	System Production/Procurement
	
	0
	

	
	
	1.
2.
3.
4.
5.
	Major End Item (Contractor)
Initial Provisioning/Spares, Repair Parts
Government Furnished/Added Equipment
Other Direct System Costs
1st Destination Transportation
	0
0
0
0
0
	
	

	
	B.
	Support Equipment Procurement
	
	0
	

	
	
	1.
2.
3.
4.
5.
6.
	Ammunition
Weapons and Tracked Combat Vehicles
Guided Missiles
Comm-Elec Equipment
Support Vehicles
Engineer and Other Equipment
	0
0
0
0
0
0
	
	

	
	C.
	Support Procurement (Navy Funded)
	
	0
	

	
	
	1.
2.
3.
	APN
WPN
OPN
	0
0
0
	
	

	
	D.
	Military Construction
	
	0
	

	III.
	Operations and Support Phase
	
	
	0

	
	A.
	Operations
	
	0
	

	
	
	1.
2.
3.
4.
5.
6.
	Operator Personnel
Operator Training
Material Consumption
Training Ammunition
Energy Consumption
2nd Destination Transportation
	0
0
0
0
0
0
	
	

	
	B.
	Maintenance
	
	0
	

	
	
	1.
	Organizational Maintenance (OM)
	0
	
	

	
	
	
	a.
b.
c.
d.
e.
	OM Personnel
OM Training
OM Maintenance Material
OM Repair Material
OM Other
	0
0
0
0
0
	
	
	

	
	
	2.
	Intermediate Maintenance (IM)
	0
	
	

	
	
	
	a.
b.
c.
d.
e.
	IM Personnel
IM Training
IM Maintenance Material
IM Repair Material
IM Other
	0
0
0
0
0
	
	
	

	
	
	3.
4.
5.
6.
	Depot Repair
Depot Overhaul
Unprogrammed Losses
Software Maintenance
	0
0
0
0
	
	

	
	C.
	Indirect Supt, Base OPS & Maint, Other O/H Costs
	
	0
	

	
	
	1.
2.
	Base Operations
Other Overhead Costs
	0
0
	
	

	
	D.
	Support Equipment O&S
	
	0
	

	Total Life Cycle Costs
	
	
	0


	Phase/Category
	Subcategory
	Category
	Phase

	III.
	Operations and Support Phase -- Reserve Force Only
	
	
	0

	
	A.
	Operations
	
	0
	

	
	
	1.
2.
3.
4.
5.
	Operator Personnel
Operator Training
Material Consumption
Training Ammunition
Energy Consumption
	0
0
0
0
0
	
	

	
	B.
	Maintenance
	
	0
	

	
	
	1.
	Organizational Maintenance
	0
	
	

	
	
	
	a.
b.
c.
d.
e.
	OM Personnel
OM Training
OM Maintenance Material
OM Repair Material
OM Other
	0
0
0
0
0
	
	
	

	
	
	2.
	Intermediate Maintenance (IM)
	0
	
	

	
	
	
	a.
b.
c.
d.
e.
	IM Personnel
IM Training
IM Maintenance Material
IM Repair Material
IM Other
	0
0
0
0
0
	
	
	

	
	
	3.
4.
5.
6.
	Depot Repair
Depot Overhaul
Unprogrammed Losses
Software Maintenance
	0
0
0
0
	
	

	
	C.
	Indirect Supt, Base OPS & Maint, Other O/H Costs
	
	0
	

	
	
	1.
2.
	Base Operations
Other Overhead Costs
	0
0
	
	

	
	D.
	Support Equipment O&S
	
	0
	


	Major System:  System Name
	Date:


Summary Version Life Cycle Cost Model (SVLCCM) Ver 3.2
Part II of III. -- Funding Profile (FP)
0 Year Life Cycle
(February XX Escalators

(In Thousands of FYXX Constant Budget Dollars)

	
	Prepared for:
Org Code:
Phone:  703-784-(ext)
	Prepared by:  MKI Systems, Inc.
Org. Code:  PAE-R
Phone:  703-719-7200


	

Category
	
Prior
Years
	Current
Year
(XX)
	
Budget
Year (XX)
	

FYXX
	

FYXX
	

FYXX
	

FYXX
	

FYXX
	

FYXX
	LCCE Total
Outyear  Program
Funding* Costs**

	RDT&E
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	FYDP Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	

	End Item
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PMC FYDP
Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	

	----------------------------------------------------------------------------------------------------------------------------------------------------------
Quantities Funded:
  System Name

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	

	End Item
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PMC FYDP
Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	

	MILCON
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	FYDP Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	

	

	Sppt
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	OMMC FYDP
Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	

	

	Sppt
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	OMMCR FYDP
Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	

	

	MPMC
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	FYDP Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	

	

	RPMC
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	FYDP Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	

	

	Navy
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Funds FYDP
Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	

	----------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------------------

	Total
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Prog FYDP
Dollars
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	(  0)
	
	


Summary Version Life Cycle Cost Model

Part III of III. -- Input Data Report

System Name

	Years in Life Cycle:  0
Ver 3.2
Run Date:
	Prepared by:
MKI Systems, Inc.
PAE-R

	
	703-719-7200


File stored on disk drive and file:

	
	System Name
	Quantities:

	
	Pre-19XX
	FYXX
	FYXX
	FYXX
	FYXX
	FYXX
	FYXX
	FYXX
	FYXX
	Outyears

	APOBS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	Cost Estimate Input


All Input based on FYXX dollars.

	RDT&E Total Cost:
	0
	In Dollars
	(FY XX)

	Investment Phase Costs:
	0
	In Dollars
	(FY XX)

	
	System Production Procurement --
	
	
	

	
	
	Unit Price:

Initial Provisioning/Spares/Parts:
Gov’t Furn. Mat’l/Equip:
Other Direct System Costs (PMC):
Other Direct System Costs (O&MMC):
1st Destination Transportation:
	
0
0
0
0
0
0
	
In Dollars
In Dollars
In Dollars
In Dollars
In Dollars
In Dollars
	
(FY XX)
(FY XX)
(FY XX)
(FY XX)
(FY XX)
(FY XX)

	
	Support Equipment Procurement --
	
	
	

	
	
	Ammunition (BA 1):
Weapons & Tracked Combat Veh. (BA 2):
Guided Missiles (BA 3):
Comm-Elec (BA 4):
Support Vehicles (BA 5):
Engr & Other Equip (BA 6):
	0
0
0
0
0
0
	In Dollars
In Dollars
In Dollars
In Dollars
In Dollars
In Dollars
	(FY XX)
(FY XX)
(FY XX)
(FY XX)
(FY XX)
(FY XX)

	
	Navy Appropriations --
	
	
	

	
	
	APN:
WPN:
OPN:
	0
0
0
	In Dollars
In Dollars
In Dollars
	(FY XX)
(FY XX)
(FY XX)

	
	MILCON --
	0
	In Dollars
	(FYXX)


Operations and Support Phase --

System Name

	Operations Data -- 
	
	
	

	
	Operational End Items:
	0
	

	
	Operating Hours Per Year:
	0.00
	

	
	Operators are Dedicated
	
	

	
	
	Number Needed --
	E-3
--
E-5:
E-6
--
E-9:
W-1
--
O-3:
O-4
and
Up:
	0.00
0.00
0.00
0.00
	

	
	
	
	
	

	
	Operator MPMC Training Costs:
Operator O&MMC Training Costs:
Operator RPMC Training Costs:
Operator O&MMCR Training Costs:
	0.00
0.00
0.00
0.00
	In Dollars
In Dollars
In Dollars
In Dollars
	(FY XX)
(FY XX)
(FY XX)
(FY XX)

	
	Material Consumption:
Training Ammo. Per Yr:
Energy Consumption --
	0.00

0
	In Dollars
In Dollars
	(FY XX)
(FY XX)

	
	
	Electricity (kilowatts/yr)

0.00 % comm’l
0  %MEP
Fossil Fuel (gal/yr)

Fuel Type is:  Gasoline
Fossil Fuel (gal/yr)

Fuel Type is:  Gasoline
	0.000000

0.00

0.00
	

	
	2nd Destination Transportation:
	0.00
	In Dollars
	(FY XX)

	
	
	
	
	

	Organizational Maintenance (O&M) --

There Is No Organizational Maintenance For This System
	
	
	

	Intermediate Maintenance (IM) --

	
	There Is No Action for Intermediate Level Failures For This System

	
	There Is No Intermediate Level Preventive Maintenance For This System
	

	
	There Are No Depot Repairs For This System.

	
	There Are No Depot Level Overhauls For This System.

	
	Unprogrammed Losses:
	(total)
	0.00

	
	This System Does Not Require Software/Firmware Maintenance.

	
	Storage Information:

Number of cubic feet:


Storage is Inside.
	
0.00


Miscellaneous Direct O&S Data -- System Name

	III.
	Operations & Support
	
	

	
	A.
	Operations
	
	

	
	
	1.
2.
	Operator Personnel
Operator Training
	0.00

	
	
	
	a.
b.
	Personnel Costs
Materials Costs
	0.00
0.00

	
	
	3.
4.
5.
6.
	Material Consumption
Training Ammunition
Energy Consumption
Second Transp Costs
	0.00
0.00
0.00
0.00

	
	B.
	Maintenance
	

	
	
	1.
	Organizational Maint.
	

	
	
	
	a.
b.


c.
d.
e.
	OM Personnel
OM Training
Personnel Costs
Materials Costs
OM Maint. Material
OM Repair Material
OM Other
	0.00

0.00
0.00
0.00
0.00
0.00

	
	
	2.
	Intermediate Maint.
	

	
	
	
	a.
b.


c.
d.
e.
	IM Personnel
IM Training
Personnel Costs
Materials Costs
IM Maint. Material
IM Repair Material
IM Other
	0.00

0.00
0.00
0.00
0.00
0.00

	
	
	3.
4.
5.
6.
	Depot Repair
Depot Overhaul
Unprogrammened Losses
Software Maint.
Military
Civilian
	0.00
0.00
0.00

0.00
0.00

	
	C.
	Indirect Costs
	

	
	
	1.
2.
	Base Operations (Storage)
Other Overhead Costs (ISEA Services)
	0.00
0.00

	
	D.
	Support Equipment O&S
	

	
	
	1.
2.
	Personnel Costs
Materials Costs
	0.00
0.00


Reserve For
System Name

	Reserve Life Cycle:
	0

	Reserve Information --
	

	
	Number of Items:
	0

	
	Operating Hours Per Year:
	0.0

	Miscellaneous Reserve O&S Data -- System Name
	

	III.
	Operations & Support

	
	A.
	Operations

	
	
	1.
2.
	Operator Personnel
Operator Training
	0.00

	
	
	
	a.
b.
	Personnel Costs
Materials Costs
	0.00
0.00

	
	
	3.
4.
5.
	Material Consumption
Training Ammunition
Energy Consumption
	0.00
0.00
0.00

	
	B.
	Maintenance

	
	
	1.
	Organizational Maint.

	
	
	
	a.
b.


c.
d.
e.
	OM Personnel
OM Training
Personnel Costs
Materials Costs
OM Maint. Material
OM Repair Material
OM Other
	0.00

0.00
0.00
0.00
0.00
0.00

	
	
	2.
	Intermediate Maint.

	
	
	
	a.
b.


c.
d.
e.
	IM Personnel
IM Training
Personnel Costs
Materials Costs
IM Maint. Material
IM Repair Material
IM Other
	0.00

0.00
0.00
0.00
0.00
0.00

	
	
	3.
4.
	Depot Repair
Depot Overhaul
	0.00
0.00

	
	C.
	Indirect Costs
	

	
	
	1.
2.
	Base Operations (Storage)
Other Overhead Costs (ISEA Services)
	0.00
0.00

	
	D.
	Support Equipment O&S
	

	
	
	1.
2.
	Personnel Costs
Materials Costs
	0.00
0.00

	Comments:

---  Cost Estimate:
---  Reserves:
---  Funding Profile:


Annex D

Cost Element Estimating Guide

Tab 1

Research, Development, Test and Evaluation (RDT&E)

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Research, Development, Test and Evaluation (RDT&E)
3.0
R&D
RDT&EN [In SVLCCM as “RDT&E”]


1.
Cost Element Definition/Content.  (CEW Section A).  The sum of all costs to the government (contractor plus in-house government costs) of applied research, engineering design, analysis, development, test, evaluation, managing development efforts, products and services necessary to bring the system from concept to production.  RDT&E may consist of the following activities or cost subelements:

•
Development Engineering
•
Producibility Engineering and Planning (PEP)
•
Development Tooling
•
Prototype Manufacturing (or Low Rate Initial Production (LRIP))
•
System Engineering/Program Management (SE/PM)
•
System Test and Evaluation
•
Training
•
Data
•
Support Equipment
•
Development Facilities
•
Other RDT&E

Note that some of the above also may occur in the Investment phase.  The distinction is that only those efforts funded through the RDT&EN appropriation will be designated as a CES #3.0 cost or a CES #3.# series cost element.  (E.G., SE/PM, Data, etc.)

If insufficient data exist to justify separate CEWs, then one CEW for CES #3.0 (Research, Development, Test and Evaluation (RDT&E)) would suffice.  However, if sufficient data exist to justify the development of several CEWs to more clearly document the estimate, this should be Done.  When this occurs, each CEW should be given a CES # sequentially in the CES #3.# series.  As shown in Annex A, the most likely separate CES #s (and their corresponding CEWs and LCCE paragraphs) are:

3.1
Design and Development
3.2
Systems Engineering/Program Management (SE/PM)
3.3
Engineering Development Model (EDM) or Prototype Development
3.4
Operational Test and Evaluation (OT&E)

Typically, whichever cost subelements that may be so represented are, then the remainder are addressed under a final CES #3.# entitled:  “Other Research, Development, Test and Evaluation (RDT&E).”  There is no prescribed numbering system at the CES #3.# level; however, the order listed above is generally kept for all such cost elements represented.

Usually, estimates performed post Milestone II treat R&D costs as “sunk costs.”  These costs are included in the Life Cycle Cost Estimate (LCCE) for visibility only, and are not included in the final total system LCCE.  Sunk costs are usually presented in Section H of the CEW.  They are also included in the corresponding LCCE paragraph, as discussed in Annex C.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Cost and Operational Effectiveness Analysis (COEAs) have been completed and documented.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total GFE cost.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
Deviations from the normal progression of acquisition milestones or standard RDT&E for non-Developmental Items (NDI), Product Improvements (PIP) and modifications will affect R&D funding requirements.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  The following points are applicable in determining the appropriate phasing of the estimated value:

a.
System specific and based on the program’s available funding and the R&D schedule.  The availability of resources and the program’s key events schedule must be considered (e.g., Milestone dates, Contract(s) Award(s), IOT&E events, and IOC/FOC).

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  Typical risk/uncertainty factors for this cost element include:

a.
The very nature of R&D entails significant uncertainties.  If there were no remaining reasonable risks, there would be no need for RDT&E funding (other than to test to a level necessary to demonstrate that the system is sufficiently mature in design, effective for the use intended, and suitable for use).  Even COTS/GOTS and NDI components have been found to require significant effort to ensure that they will function well in a military environment and will integrate with other components and subsystems.

7.
Reference/Points of Contact.
a.
MARCORSYSCOM, Program Analysis and Evaluation (PAE), Comm:  (703) 784-2427.

b.
Naval Center for Cost Analysis (NCCA), Comm:  (703) 604-0293.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
The complexity of the development effort for the system must be assessed carefully.  The analyst should ask questions as necessary to better understand what efforts are being conducted, by whom, and the general nature of the system and its design.  (E.G., Is the effort of design and development involve significant research and testing of concepts to develop a system (as in a new design), or would it be considered an improvement on (or modification to) an earlier design, or is it a COTS integration into a standard shelter?; Will the design be pushing the technological window (“cutting edge” application) or is the design incorporating mature technologies and design methodologies in a fairly standard manner?; etc.)

b.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Position Location Reporting System (PLRS) Down-Sized Master Station (DSMS) LCCE; dated September 1995.  (Enclosed.).

b.
Enhanced Reverse Osmosis Water Purification Unit (EROWPU) LCCE; dated November 1995.  (Enclosed.).

c.
Air Defense Communications Platform (ADCP) LCCE; dated April 1997.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  3.0
	PLRS Down-Sized Master Station (DSMS)

CES Title:  RDT&E


A.
Cost Element Definition/Contents:  Includes (1) developmental phase System Project Management (SPM) support, (2) software development/testing, (3) shelter re-engineering, (4) hardware, firmware, and software integration, (5) test planning and support, (6) development of technical data and manuals, (7) development of training tools (embedded training capability and course curriculum), and other products/activities.

B.
Detailed Basis of Estimate:  As a result of (1) changes in the scope of the PLRS DSMS effort, (2) failure to receive procurement funding in POM 94 or POM 96, and (3) problems encountered in software development RDT&E has been ongoing since FY90.  While all R&D expended in FY95 or prior years is considered a sunk cost for the purposes of this estimate, all prior year funding is reflected below for comparison with previous estimates/documents.

	
	FY
	FYDP$
	
	FY
	FY95CB$

	
	FY90
	$991,954
	
	FY90
	$1,124,281

	
	FY91
	2,543,000
	
	FY91
	2,812,431

	
	FY92
	314,299
	
	FY92
	339,159

	
	FY93
	573,319
	
	FY93
	603,747

	
	FY94
	2,485,553
	
	FY94
	2,556,364

	
	FY95
	243,000
	
	FY95
	243,000

	
	Total
	$7,151,549
	
	Total
	$7,678,982


Investment to date has provided:

FY90-FY93:  Software development and programmatic support from PM-TRCS.

FY94:  Completion of Master Station Software for the CHS-1 Computer in CMS-2 Language, programmatic support from PM-TRCS, purchase of 3 SICPS shelters, NISE-W software builds for the embedded trainer, additional system documentation, and Ada translation support.

FY95:  Software Development/testing by MCTSSA, programmatic support from PM-TRCS, integration of 2 SICPS shelters, engineering and maintenance support documentation, Technical Manuals (TMs), and Stock List documentation.

Additional R&D requirements to complete PLRS DSMS development are estimated as:

	
	FY
	FYDP$
	
	FY
	FY95CB$

	
	FY96
	$1,418,000
	
	FY96
	$1,376,832

	
	FY97
	552,000
	
	FY97
	$520,362

	
	Total
	$1,970,000
	
	Total
	$1,897,194


FY96/97 planned efforts include the following activities and products to provide 2 fully integrated and tested Engineering and Manufacturing Development shelters and documentation to support a MSIII decision:

-
firmware and test bed hardware development

-
shelter re-engineering from redesign through field demonstration to incorporate the TAC-4 platform and a new Command Response Unit

-
development of an Engineering Change Proposal (ECP) package to modify existing fielded systems to the DSMS configuration

-
development of a Marine Corps PLRS DSMS specific Level 2 Technical Drawing package

-
development of a Integration and Test Plan

-
final software re-hosting, comprising development of embedded training tools and a System Level Diagnostic Package (SLDP)

-
analysis of other service test data and development of a Marine Corps Test Plan for developmental test and evaluation of unique components/capabilities

-
support of MCOTEA operational test and evaluation

-
development of a revised Provisioning Parts List

-
development of modified technical manuals

-
development of a crossover operator training course

-
development of required MSIII documentation

Total life cycle Marine Corps RDT&E is:

$7,151,549 + $1,970,000 = $9,121,549 (FYDP$)

or

$7,678,982 + $1,897,194 = $9,576,176 (FY95CB$)

Note:
This R&D total captures all prior year, current and projected expenditures.  This includes funds spent on the Communications Enhancement and other capabilities/components subsequently deleted from the program.  Adjustments to reflect only the current program would yield a lesser cost.

[Source:  NISE West DSMS Engineering Model Development Work Breakdown Structure, 24 Aug 95 and C4ICOM e-mail 6 Sep 95 13:15:37 EDT]

C.
Assumptions:
1.
These figures represent Marine Corps expenditures with additional funding for software re-hosting being provided by the Army and Navy in accordance with established Memoranda of Agreement.

D.
Fiscal Year Spread:  As reflected in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:
F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  3.0
	Enhanced Reverse Osmosis Water Purification Unit (EROWPU)

CES Title:  Research, Development, Test and Evaluation (RDT&E)


A.
Cost Element Definition/Contents:  Includes the costs of design, T&E, and prototype development.

B.
Detailed Basis of Estimate:  The Army and USMC have agreed upon $2,156,000 as the USMC share of the project’s R&D phase expenses.

C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$)

	
	__FY96__
$410,000
	__FY97__
$310,000
	__FY98__
$415,000
	__FY99__
$675,000
	__FY00__
$346,000


E.
Rationale for FY Phasing:  Per negotiated agreement with the Army Project Officer.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:  The Army LCCE calculated the following as the project’s R&D expenses (in FY96$):

	Cost Element
Description
	FY95
	FY96
	FY97
	FY98
	FY99
	FY00
	Total

	Development Eng
	$594,510
	$891,770
	$891,770
	$1,486,280
	$1,486,280
	$594,510
	$5,945,100

	Producibility Eng.
	
	
	
	
	$604.890
	
	$604,890

	Prototype Manu.
	
	$818,430
	
	$1,841,480
	
	
	$2,659,910

	Sys Eng/Prog Mgmt
	$12,500
	$25,000
	$25,000
	$25,000
	$25,000
	$12,500
	$125,000

	System T&E
	
	
	$98,430
	
	$295,290
	$98,430
	$492,140

	Training
	
	
	$25,300
	
	$50,590
	
	$75,890

	Data
	$58,970
	$117,940
	$117,940
	$117,940
	$117,940
	$58,970
	$589,700

	Total
	$665,980
	$1,853,140
	$1,158,430
	$3,470,700
	$2,579,980
	$764,410
	$10,492,630

	USMC share
	
	$410,000
	$310,000
	$415,000
	$675,000
	$346,000
	$2,156,000


Cost Estimating Worksheet

	Program Name:

CES #:  3.0
	Air Defense Communications Platform

CES Title:  Research, Development, Test, and Evaluation (RDT&E)


A.
Cost Element Definition/Contents:  Includes development costs to integrate NDI COTS and GOTS components into the ADCP shelter, for software product improvements to replace the HAWK BCP, and for DT/OT.  Products of the R&D phase include two Engineering Development Models (EDMs) and supporting documentation.

B.
Detailed Basis of Estimate:

	
	Funding Year
	BMDO funded
	Marine Corps funded
	Total

	
	FY92-FY96 sunk
	$12,168,000
	$5,905,000
	$18,073,000

	
	FY97 sunk
	
	$720,000
	$720,000

	
	Subtotal Sunk
	$12,168,000
	$6,625,000
	$18,793,000

	
	FY97 pending
	
	$74,000
	$74,000

	
	FY98 pending
	
	$213,000
	$213,000

	
	FY99 pending
	
	$219,000
	$219,000

	
	FY00 pending
	
	$290,000
	$290,000

	
	FY01 pending
	
	$239,000
	$239,000

	
	FY02 pending
	
	$61,000
	$61,000

	
	FY03 pending
	
	$63,000
	$63,000

	
	Subtotal Pending
	
	$1,159,000
	$1,159,000

	
	Total:
	$12,168,000
	$7,784,000
	$19,952,000


Based on NSWC-CD estimate dated Sep 1996, and BMDO and PM C4IAD funding status reports.

C.
Assumptions:  All funds expended prior to March 1997 are treated as sunk costs and are not included in the estimate totals.

D.
Fiscal Year Spread:  (FY97$ x 000s) All USMC funded.

The following represents the remaining RDT&E costs for each variant:

	
	Variants:
TBMD
SHORAD
	FY97
74
0
	FY98
213
0
	FY99
219
0
	FY00
290
0
	FY01
239
0
	FY02
0
61
	FY03
0
63
	Total
1,035
124

	
	
	_____________________________________________________

	
	Total:
	74
	213
	219
	290
	239
	61
	63
	1,159


E.
Rationale for FY Phasing:  Based on current program schedule.  Also, see Section G below regarding adjustments in the distribution between variants.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:  There is a Preplanned Product Improvement Program to integrate fire control functionality into the TBMD variants.  Although the post-FY99 funds correlate with anticipated SHORAD variant support, the values estimated above have been designated as related to the TBMD variant.  Due to the currently unknown magnitude of additional RDT&E costs which this intended enhancement may require, the funds for FY00 and FY01 have been designated as applicable to the TBMD variant support.

H.
Other Comments:

1.
R&D programmed after initiation of production is primarily for software enhancements.  Production phase ECPs are addressed as Modifications in CEW #4.5.

2.
The following table summarizes the events and activities conducted using the expended RDT&E funds:

	Description
	FY92
	FY93
	FY94
	FY95
	FY96
	FY92
FY96
	FY97
	Total Sunk

	Developmental Engineering
	677.4
	3,429.0
	3,656.6
	1,040.3
	2,486.2
	11,289.5
	334
	11,623.5

	Data
	110.9
	420.2
	212.5
	302.3
	367.6
	1,413.5
	115
	1,528.5

	Producibility, Engineering, and Planning
	332.6
	904.4
	270.9
	190.9
	1,698.8
	89
	1,787.8
	

	Miscellaneous
	209.5
	131.1
	31.9
	24
	396.5
	25
	421.5
	

	EDM Manufacturing
	1,869.1
	255.3
	2,124.4
	29
	2,153.4
	
	
	

	System T&E
	860
	290
	1,150
	128
	1,278
	
	
	

	Total:
	1,330.4
	4,884.7
	4,171.9
	4,095.7
	3,590
	18,072.7
	720
	18,792.7


Tab 2

Operational Test and Evaluation

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:

Phases:
Appropriations:
	Operational Test and Evaluation (OT&E)
3.#
RDT&EN-funded OT&E activities
4.4.#
PMC-funded OT&E activities
R&D, and Investment
RDT&EN [In SVLCCM as “RDT&E”]
PMC [In SVLCCM as “End Item PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  The Operational Test and Evaluation (OT&E) element refers to that test and evaluation (T&E) conducted by agencies other than the developing command to assess the prospective system’s military utility, operational effectiveness, operational suitability, logistics supportability, cost of ownership, and need for any modifications.  Supportability includes such aspects as compatibility, inter-operability, reliability, maintainability, logistic requirements, etc.  Initial OT&E (IOT&E) conducted during the development of a weapon system will be included in this element.  This element encompasses such tests as system demonstration, flight tests, sea trials, mobility demonstrations, Qualification Operational Test and Evaluation (QOT&E), etc. and support thereto, required to prove the operational capability of the deliverable system.  It includes contractor support (e.g., technical assistance, maintenance, labor, material, etc. consumed during this phase of testing).  It also includes performing logistics testing efforts to evaluate the achievement of supportability goals and the adequacy of the support for the system (e.g., deliverable maintenance tools, test equipment, technical publications, maintenance instructions, personnel skills and training requirements, and software support facility/environment elements).  Follow-on OT&E (FOT&E) refers to those OT events subsequent to IOT&E typically conducted to verify and validate that a positive resolution has been achieved regarding Critical Operational Issues (COIs) deemed as not satisfactory during IOT&E.

Although most OT&E is RDT&EN funded, FOT&E may be funded with the PMC appropriation, especially if production representative End Items are used and the effort is in support of a Fielding Decision milestone.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.  The assigned Operational Test Project Officer (OTPO) at MCOTEA (or a MCOTEA representative, if no OTPO has been assigned) should be consulted for any estimate of this cost element.  A representative of the MARCORSYSCOM T&E Section (PSE-T) should be consulted for any estimate of this cost element.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems should be considered in the development of either the Parametric or Engineering estimating methodologies.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total OT&E cost.  A notional breakdown of this cost element follows:

	
	3.#.1
	Test Planning.

	
	3.#.2
	Test Preparation.

	
	3.#.2.1
	Transportation/Delivery of Test Items.  (Cf., the CEEG for Transportation CES # 4.5 in this Annex.)

	
	3.#.2.2
	Procurement (and delivery) of requisite materials (e.g., spare and repair parts, consumables, ammunition, etc.) and services (e.g., data collection, instrumentation, crane/forklift, etc.).

	
	3.#.2.3
	Travel and per diem for all attendees.  (Cf., the CEEG for Travel at the end of this Annex.)

	
	3.#.3
	Test Execution (including emergent costs incurred during the testing period such as on-site adjustments to the pre-positioned or pre-arranged items and services).

	
	3.#.4
	Analysis of Test Results.

	
	3.#.4.1
	Data analysis.

	
	3.#.4.2
	Preparation for and conduct of the Scoring Conference.

	
	3.#.4.3
	Report Preparation.

	
	3.#.5
	Test Close-out Activities.


The analyst must select those costs that are applicable to the system being estimated.  Then each such cost subelement must be estimated to the greatest possible degree of accuracy (and appropriate precision) given the available data and time available to perform the estimate.

Sources of such data are typically referenced immediately following the data element and enclosed in square brackets.  If conflicting data are available, then the analyst should select the datum that seems most appropriate.  The other data may be discussed in Section G of the CEW, or may be used in a sensitivity or cross-check analysis and documented in Section F.  If a particular data element is not available, or is not supported by a source that may be referenced, then the analyst may have to assume a value.  Any “Analyst’s Choice” values shall reference the paragraph in Section C which documents the chosen value and details the analyst’s rationale.  (Note that documents or people referenced as sources must have a complete bibliographic entry in Paragraph 6.0 of the LCCE.)

For Example:
An estimate for crane services for two 2-hour events, one 30-minute event, and three 1-hour events (with a minimum charge of one hour) may be documented as follows:

	
	$1,750
	
	
	Crane services (= (($250 * 2) + ($100 *2)) +
($250 * 1) + ($250 * 3) + $50)

	
	
	$250
	
	Crane rate ($/Hr) for first hour
[MSgt R. Lewis, Camp Pendelton Motor
Transport Section]

	
	
	$100
	
	Crane rate ($/Hr) for subsequent hours
[MSgt R. Lewis, Camp Pendelton Motor
Transport Section]

	
	
	2
	
	2-Hour events
[OT Test Plan]

	
	
	1
	
	30-Minute event (minimum charge equals first
hour charge)
[OT Test Plan]

	
	
	3
	
	1-Hour events
[OT Test Plan]

	
	
	$50
	
	Motor Pool surcharge
[Cf., Item C.4]


Similarly, OT&E labor costs may be derived by multiplying the Labor Rate (per man-hour) by the number of labor-hours likely to be performed in support of the testing.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  Costs incurred during OT&E will be accounted for in the Fiscal Year of OTE occurrence.  Depending on the scheduled quarter, the Test Preparation portion may be better represented as occurring in the fiscal year prior to the conduct of the events.  Typically, OT&E events occur sufficiently in advance of the scheduled Milestone III decision date to support the publishing of the Independent Evaluation Report (IER) to the Milestone Decision Authority (MDA) prior to the MCPDM (or its equivalent).

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
MCOTEA, Comm:  703-640-3141
b.
MARCORSYSCOM, Test & Evaluation Branch (PSE-T), Comm:  784-4473

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
The ORD, TEMP (and possibly, the Test Exposure Analysis) are representative examples of the type of documentation which should be reviewed as sources of test planning information.

b.
Joint programs (or other programs where another agency may have performed useful effort as the Lead Service) T&E data may be wholly (or partially) used by the PM and MCOTEA to support Operational Effectiveness and Operational Suitability determinations.  Significant cost savings are possible if the events are combined or the test results/reports shared.

c.
Combined DT/OT or other hybrid approaches may save significant funds.  However, the analyst must ensure that all costs are addressed once (and only once) when conducting the estimate.

d.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  3.4
	Joint Tactical Information Distribution System (JTIDS)

CES Title:  Test and Evaluation


A.
Cost Element Definition/Contents:  Includes costs for Developmental Test and Evaluation (DT&E) and Operational Test and Evaluation (OT&E) for both the JTIDS Initial Phase efforts and the Research and Development Phase of the AN/TYQ-JTIDS module effort.

B.
Detailed Basis of Estimate:
$400,000
Estimated Value
Calculated value:

$400,000 = $200,000 + $200,000

Calculation of the Likely Value for this Cost Element:

	
	$200,000
	Developmental Testing
[Major Sweeney, TAOM Systems Engineer]

	
	$200,000
	Operational Testing.  MCTSSA portion of the OA is estimated as
$150,000.  Other OT support cost of $50,000 is anticipated.
($150,000 + $50,000)
[Mr. D. Nygren, MCTSSA; Major Sweeney, TAOM Systems Engineer]


C.
Assumptions:
1.
DT&E including component (unit) level and system level tests.  Sample events include TEMPEST certification, Maintainability Demonstration (M-Demo), etc.

2.
OT&E is likely to be an Operational Assessment (OA) over a three month period at MCTSSA using operator and maintenance personnel from local commands.

D.
Fiscal Year Spread:  (FY95$)

	
	
_FY97__
$ 50,000
	
	
_FY97__
$ 350,000


E.
Rationale for FY Phasing:  Based on current program schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Tab 3

End Item Procurement (EIP) and Average Unit Cost (AUC)

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	End Item Procurement (EIP) and Average Unit Cost (AUC)
4.1
Investment
PMC [In SVLCCM as “End Item PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  End Item Procurement (EIP) and Average Unit Cost (AUC) represents a Hardware or Prime Mission Equipment (PME) cost for the system (typically the CLIN 0001 of a Contract).  It may include non-hardware items frequently rolled up in the unit cost as collateral equipment (SL-3 components, warranties, etc.).  Includes the integration of components that will be funded by another Program Manager.  (Other-PM funded components will likely be considered GFE and addressed under CES #4.3.)

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Analysis of Alternatives (AoAs) have been completed and documented.

c.
Parametric.  Rarely would this methodology be appropriate for estimating an End Item’s cost.  However, certain component cost subelements may be appropriately estimated using this technique.  AUCs for System components may be derived if Cost Estimating Relationships (CERs) have been formulated and are statistically valid.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total End Item cost.  Typically, the analyst estimates the AUC and calculates the End Item Procurement total by multiplying the AUC by the quantity.  Occasionally, the EIP is more easily estimated, and the AUC is calculated by dividing the total (EIP) by the quantity to determine an AUC.

Such breakdowns may include:
	
	4.1.1
	
	Project Management

	
	
	4.1.1.1
	Cost/Schedule/Performance tracking functions

	
	
	4.1.1.2
	Comptroller functions

	
	
	4.1.1.3
	Legal functions

	
	
	4.1.1.4
	Conference/Meeting support

	
	
	4.1.1.5
	Purchasing functions

	
	
	4.1.1.6
	Subcontract management functions

	
	4.1.2
	
	Systems Engineering and Logistics Engineering

	
	4.1.3
	
	Weapons System Production

	
	
	4.1.3.1
	Nonrecurring Manufacturing Material

	
	
	4.1.3.2
	Nonrecurring Manufacturing Labor

	
	
	4.1.3.3
	Recurring Manufacturing Material

	
	
	4.1.3.4
	Recurring Manufacturing Labor

	
	
	4.1.3.5
	Consumables

	
	4.1.4
	
	Quality Assurance and Systems T&E

	
	4.1.5
	
	Packaging and Delivery Preparation


The analyst must ensure that the values obtained are either “fully burdened” (i.e., including such items as Overhead, G&A, and Fee(s)), or that these are adequately addressed separately.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
A list of System component costs for a fully operational system is the baseline for establishing a unit cost.  Associated products or services provided by the end item contractor may also be included in the unit cost, including such things as First Destination Transportation, Technical Manuals, Basic Issue Items (SL-3 Components), Integration Efforts, and Software.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  When quantities are determined, distribution across the procurement period must be adjusted to consider the time-frames and schedules for the production or fielding deployment approval decision (MS III), contracting and production lead times, production capacity, and the specified Initial and Full Operational Capability dates.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
MARCORSYSCOM, Program Analysis and Evaluation (PAE) Directorate.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
The EIP/AUC cost estimate generally does not include costs for items broken out separately in the CES.  When developing the CES, each of the following (when applicable) shall be represented, but not double-counted:

GFE (or Support Vehicles/Equipment)
SL-3, or Associated Items Of Equipment (AIOEs)
Initial Issues Spares, on-board spares, etc.
Systems Engineering/Program Management (Contractor)
Integrated Logistics Support
Data (Contract Data Requirements List submittals)
Technical Manuals
Factory Training
Travel (Contractor)
General/Special Purpose Test Equipment
Tools, Sets and Kits
Training Devices
First Destination Transportation

Occasionally one or more of the listed cost elements may be treated as “Not Separately Priced (NSP)” Contract Line Item Numbers (CLINs) in Section B of the Contract, or otherwise included in the estimated value of EIP/AUC.  If this occurs, the analyst should clearly indicate the manner in which these costs are addressed, and ensure that their values are reasonably accurate.

b.
There are occasions when the AUC or the quantity of procured End Items must be adjusted from their actual values to values which are used as SVLCCM inputs.  If the system being estimated will have differing AUCs through the procurement cycle, then the analyst will need to calculate an “effective” AUC for the purpose of SVLCCM data entry.  This will ensure that the SVLCCM output will concur with the estimated value.  Another example would be in the case when prototypes or LRIP End Items are later refurbished to production standards and fielded.  In order for the SVLCCM to calculate the O&S costs correctly, the quantity of systems supported must equal (or at least, not exceed) the number of systems procured.  Such cases can be a challenge to the analyst.  Typically, it is preferred to calculate the EIP and fully document the development of the estimate.  Then an “effective” AUC for the purpose of SVLCCM data entry is developed so that when the SVLCCM calculates the product of “AUC” and the Quantity procured, then the Total will match the EIP developed by the analyst.

c.
Typically, the AUC is dependent upon the number of End Items being procured.  In other words, the AUC is not merely a summation of the subordinate cost elements, but will also vary based on the quantity (and the production rate) requested.  The economies of scale allow a manufacturer to produce a larger quantity at a lower cost per item as the production-preparatory design, non-recurring production, tooling, Overhead, General and Administrative, etc. expenses are amortized over larger lots.  Larger quantities also provides a manufacturer the opportunity to consider different manufacturing methods (e.g., higher automation) or the use of a less skilled labor mix.  A consistent quantity procured profile fosters a consistent AUC.

d.
In addition to the concept of “economy of scale,” another factor which causes additional quantities of an item to cost less (on a “per unit” basis) is the concept of “Learning Theory.”  The cost to perform a function or produce an item is generally the highest when performed the first time.  Once the task has been accomplished numerous times under conditions the process is far more efficient.  Learning Curves are used to estimate the impact of such learning on the cost to produce.  A Learning Curve portrays a situation where the unit cost decreases by a constant percentage each time the production quantity doubles.  There is a direct relationship between learning curves and production cost.  Whether stipulated or not, learning theory has been accounted for in every manufacturer’s quote.  Since the typical Prime Contractor relies on several Subcontractors and Vendors for subsystems and parts, the effects of many learning curves influence the cost to produce the total quantity.  Typically, the estimated value will not involve Learning Curve calculations.  However, if the analyst is able to identify any underlying Learning Curve values, they should be captured and noted in the estimate so that any Trade-Off Analyses or other cost-related studies may be conducted with greater accuracy.  If the estimate requires the use of Learning Curves, then the PAE Study Director shall be consulted to ensure appropriate application to the system being estimated.

e.
Additionally, the “threshold pricing” phenomena may occur.  As the requested quantity increases toward a threshold, the requirement may be absorbed by merely increasing the assembly line rate or increasing the hours per day and paying the overtime.  However, as the requirement increases, it will eventually require the establishment of a second shift.  As requirements increase, multiple options will be considered by the manufacturer, and the estimated cost will vary accordingly.  Therefore, the analyst should ensure that the quantity procured profile proposed by the PM is reflective of what the industry will be capable of economically producing.  Occasionally, Trade-Off Analyses may be necessary before the LCCE may proceed reasonably.

f.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples have been enclosed as samples for quick reference.  Noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  The examples may not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Joint Surveillance Target Attack Radar System (JSTARS) Common Ground Station (CGS) AN/TSQ-179 LCCE; dated May 1997.  (Enclosed.).

b.
Enhanced Reverse Osmosis Water Purification Unit (EROWPU) LCCE; dated November 1995.  (Enclosed.).

c.
Position Location Reporting System (PLRS) Down-Sized Master Station (DSMS) LCCE; dated September 1995.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.1
	Joint Stars Common Ground Station

CES Title:  End Item Procurement (EIP) and Average Unit Cost (AUC)


A.
Cost Element Definition/Contents:  Includes the cost of materials and labor to produce the end items.  The JSTARS CGS AUC includes the Components of the End Item (COEI) and Government Furnished Equipment (GFE) as well as support items such as Basic Issue Items (BII) and Additional Authorized List (AAL) items.  A breakout of the GFE items is included in CEW 4.3.  The AUC is multiplied by the quantity to determine the EIP.

B.
Detailed Basis of Estimate:
1.
A breakout of the JSTARS CGS components is provided in Annex C.

2.
The adjusted total procurement-funded cost for the two CGS end items has been estimated as $9,542,000 by PM JSTARS.  The $9,542,000 cost is calculated using the total procurement-funded estimated cost of $9,648,000 [Mr. Sam Fusaro, Chief of Business Management Division, PM JSTARS] less the Investment phase Contractor Logistics Support (CLS) [$106,000, which is 1.1% (POE 1995) of procurement funded costs] categorized as PMC funds.  The Marine Corps assumes a requirement for CLS throughout the life cycle.  The estimate of this cost is accounted for in the Operations and Support (O&S) phase (Cf., Paragraph 5.6.4).  Therefore, the estimated total unit cost of a JSTARS CGS end item is $4,771,000.

This figure of $9,542,000 will be used in calculating a breakout of certain non-EIP cost elements.  The costs elements to be broken out include the Initial Spares (Cf., CEW 4.2 Section F) and the ODSCs (Cf., CEWs 4.4.1 -- 4.4.4 Sections F) based on their relative proportion of the costs enumerated in the PM JSTARS POE dated May 1995.

	
	$9,542,000
	Total procurement-funded cost estimate
[Adjusted PMJSTARS estimate (less Investment phase CLS)]

	-
	$1,193,000
	Initial Spares share of the adjusted PM JSTARS total procurement-funded cost estimate
[CEW 4.2 Section F]

	-
	$1,603,000
	ODSC share of the adjusted PM JSTARS total procurement-funded cost estimate
[CEWs 4.4.1 through 4.4.5 Sections F]

	
	__________
	

	
	$6,746,000
	EIP


Therefore, the AUC for the two JSTARS CGS end items is estimated at $3,373,000.

C.
Assumptions:
D.
Fiscal Year Spread:  (FY97$K)

	
	FY97
6,746
	FY98
0
	FY99
0
	FY00
0
	FY01
0
	FY02
0
	FY03
0
	Total
6,746


E.
Rationale for FY Phasing:  Consistent with the procurement schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:  The current procurement-funded cost datum ($9,648,000) is a quote from PM JSTARS with no official documentation or supporting analysis.

H.
Other Comments:
1.
The JSTARS CGS unit cost provided by Mr. Sam Fusaro is the estimated cost of two CGS systems as reflected in a recent System Acquisition Report (SAR), which is chiefly based on a quote from the actual production contract.  A detailed cost breakout of the system is not available at this time.  PM JSTARS is currently conducting an update to the Project Office Estimate (POE) which was validated by CEAC in May 1995.  The ongoing estimate will not be completed until the late fall of 1997.

2.
The following are the operative definitions used within CECOM for the categories used in Section A and Annex C:

Components of the End Item (COEIs) are required parts of the end item.  The COEI must be with the CGS whenever it is issued or transferred between property accounts.

Basic Issue Items (BIIs) are not major items and not a part of the CGS.  They are essential for safety or to place the CGS in operation, operate it, or to perform emergency repairs.  The BII must be with the CGS during operations, maintenance or whenever the CGS is transferred between property accounts.

Additional Authorized List (AAL) Items include major items used with the CGS.  AAL items are part of an operational CGS and are not to be considered as spares.

Cost Estimating Worksheet

	Program Name:

CES #:  4.1
	Enhanced Reverse Osmosis Water Purification Unit (EROWPU)

CES Title:  End Item Procurement (EIP) and Average Unit Cost (AUC)


A.
Cost Element Definition/Contents:  Includes the cost of material, labor and other expenses incurred in the fabrication and assembly of parts/assemblies/subsystems needed for an end item, including painting/lubrication and packaging for delivery.

B.
Detailed Basis of Estimate:

	
	$41,915,000

Calculated value:

$41,915,025 =
	
	Estimated Value



($223,689 -- $16,500 -- $20,900) * 225
Which yields an Average Unit Cost (AUC) of:
$186,289


Calculation of the Likely Value for this Cost Element:

	
	$223,689





$16,500



$20,900




225
	
	The Army’s AUC for their version of the 1500 GPH ROWPU (based on a ratio of production- to-prototype cost for analogous systems multiplied by the original estimate for a 1500 GPH ROWPU prototype:  $230,400 in FY96$ adjusted to FY95$ by 1/1.0300 [in their LCCE].

Cost of the trailer (incorporated in Army variant, but not the USMC variant) [per Ms. Martha Newman, AMSTA-RBWQ].

Cost of the generator (incorporated in Army variant, but treated as non-dedicated GFE in the USMC variant) [per LMIS Data File for TAMCN B1021-VII-B, NSN 6115-01-274-7390].

Quantity of USMC ERPOWU systems [per Draft O&O plan].


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$)

	__FY01__
$22,354,680
	__FY02__
$10,245,995
	__FY03__
$9,314,450


E.
Rationale for FY Phasing:  Intend to procure EROWPUs in accordance with the following schedule:

	FY01
55
	FY02
120
	FY03
50


F.
Cross-Checks Performed and Results:  Insufficient data are available to conduct an engineering estimate for the new 1500 GPH EROWPU.  The analyst who conducted the Army LCCE [Mr. Andrew Renson, BRTRC] indicated that he pursued several other estimation techniques, and that this was the only method determined to be defensible.  This method was approved by the Army.  The Army and Marine Corps Project Offices deem this estimate to be conservative.

G.
Risk/Uncertainty:  Since the project is pre-Milestone I, the combination of the analogous system and the parametric estimation techniques is appropriate.  The prototype-to-production cost ratios for the 600 GPH ROWPU (2.3897) and the 3000 GPH ROWPU (3.01078) are analogous and warrant taking an average to estimate a ratio for the 1500 GPH EROWPU.  These estimators were used in the BCEs for both of the earlier systems, but were not compared against the actual production cost of either unit.  However, the ratio was applied against an estimate for the 1500 GPH ROWPU in 1981.  The previous 1500 GPH ROWPU was not built.  That notional system did not have the design requirement to perform in either an NBC environment nor the temperature ranges expected of the 1500 GPH EROWPU.  As the design matures, a more accurate estimate of the actual unit cost will be possible.  If the Navy and/or Air Force enter the procurement phase, a reduction in the AUC is possible.

H.
Other Comments:  The Army LCCE was calculated in FY96$.

Cost Estimating Worksheet

	Program Name:

CES #:  4.1
	PLRS Down-Sized Master Station (DSMS)

CES Title:  Unit Cost


A.
Cost Element Definition/Contents:  Reflects the cost to produce a fully integrated PLRS DSMS system including inherent production support services such as program management, contracting and purchasing, quality assurance, and unit acceptance testing.

B.
Detailed Basis of Estimate:  Unit Cost is based on previous estimates from the Army Communications and Electronics Command (CECOM) that supports the Army Enhanced PLRS (EPLRS) program and the Naval Command, Control and Ocean Surveillance Center In-Service Engineering, West Coast Division (NISE-W) serving as the Marine Corps Integration Agent.  Prices have been updated for known component price increases.

Note:
Costs in parentheses () are treated as no cost GFE for the Integration Agent (IA) and discussed/costed separately under Communications Security (COMSEC) Equipment.

	
	Component
	Cost (FY95CB$)
	Notes

	
	Vehicle (M1097 HMMWV)
	$ 60,000
	From PM SSC.

	
	Shelter Subsystem

Shelter/ECU/gen

Upgrade to specs


Total
	
$ 70,000
$ 50,000
$120,000
	
	$120,000
	From CECOM.

	
	Shelter/Veh Acc Hardware

Pintle Extension

RWS Mounting Kit

QEAM Antenna
	5,000
Not separately priced.
	From NISE-W.

	
	Computer Subsystem

TAC 4 (2)

Monitor Mount (2)


Total


Interface Cards (2)

NTDS VME

Spare Circuit Card Set
	
$ 40,000
$ 2,000
$ 42,000
	
	42,000




10,000

50,000
	From NISE-W.




From NISE-W.

From NISE-W.

	AN/UYK-44EP VME proc card

Memory card

NTDS Interface card (2)
	Not separately priced.
	

	AN/UYK-44EP VME BUU card
	40,000
	From POM.

	
	NTDS “D” Circuit Card Set
	20,000
	From POM.

	
	Power Related Hardware (2)
28V Pwr Supplies
Uninterruptable Pwr Supplies
Attenuators
	11,500
Not separately priced.
	From NISE-W.

	
	10kW Trailer-mounted Generator & Accessories

MEP 112A Generator

M116A3 Trailer

Accessories


Total
	

$ 6,120
$ 4,650
$ 1,000
$11,770
	
	11,770
	From PM SSE and PM SSC in ADCP LCCE.

	
	Miscellaneous Materials

TPI Safe; cables/connectors;

racks; operator position

support hardware
	12,500
Not separately priced.
	From NISE-W.

	
	Integration
	118,000
	From POM.

	
	Unit Support Package
	60,000
	From POM.

	
	Downsized Command Response
Unit (DCRU)
	250,000
	From CECOM.

	
	GPSIU
	2,000
	From POM Item
Component List.

	
	COMSEC equipment
(including KOK-13/KGV-13)
	(25,000)
	OPN funded.

	
	$812,770
	IA Unit Cost

	
	$ 25,000

	COMSEC

	
	$837,770
	Total Unit Cost


C.
Assumptions:  Item Components that do not represent an incremental cost to the PLRS DSMS program include:

AN/VSQ-1 Vehicle Mounted Radio -- available from current MS
AN/VRC-88A -- SINCGARS funded Modification
RT-1344 Command Response Unit (CRU) -- available from current MS
RT-1343 Basic User Unit(BUU) -- available from current MS

D.
Fiscal Year Spread:  (FY95CB$)(Unit Cost = $812,770)

	
	

Proc Qty
Cost
	FY98

(12)
$9,753,240


E.
Rationale for FY Phasing:  Consistent with POM 98 procurement profile.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
1.
Recommend obtaining additional detail on nature of upgrade of shelters to spec, (including EMI and other requirements) breakout of integration cost, and on Unit Support Package.

2.
Need to update POM Unit Cost and not include OPN in PMC Data sheets or initiative totals.

Tab 4

Initial Spares

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Initial Spares
4.2
Investment
PMC [In SVLCCM as “End Item PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  Includes reparable and consumable components, assemblies, subassemblies, and parts needed to fill the supply pipeline and to meet prescribed stock levels in support of end item initial fielding.  Quantities should be sufficient to support requirements during the demand development period.  The requirement varies with combat essentiality, management responsibility (Marine Corps or non-Marine Corps managed), the nature of distribution (normal versus Critical Low Density (CLD)), the nature of the system (dynamic versus stable technology), the maintenance concept adopted, etc.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.  The MCLB Albany staff should be consulted for any estimate of this cost element.

b.
Analogous.  The analyst may query the PO to identify similar End Items that may be appropriate for applying the analogous methodology.

c.
Parametric.  A few parametric factors have been found useful for this cost element.  This method is especially useful when origins or destinations have not yet been determined.  It may be of sufficient accuracy considering the relative magnitude of this cost element to the program’s total life cycle cost.  Usually the Cost Estimating Relationship (CER) is a percentage factor multiplied by the system’s End Item Procurement (EIP) cost.  The following algorithm is typical:

Initial Spares Factor x System EIP = Initial Spares Cost

A set of parametric multipliers has been developed by MCLB Albany (Interim SOP 7132).  There are parametric multipliers for different budget activities (BAs).  (A listing of the BAs is provided after the tables.)  Within each BA, MCLB Albany has indicated whether the sparing for the equipment is Marine Corps managed or if it is managed by another service.  A distinction is also made as to whether the system has been designated as Critical Low Density; the default is “normal” density.  The Initial Spares factor is calculated by summing the SFA and ASA factors applicable to the estimated system.  For the convenience of the analyst, copies of the tables follow:

Marine Corps Managed
Combat Essential:
	
	Budget Activities
% Parametric Cost


Factors

	
	BA
	BA
	BA
	BA
	BA
	BA

	(1)
Combat Essential:  Normal Density
	2-10
	2-20
	3-00
	4-10
4-20
	5-00
	6-10
6-20

	(SFA)
Active, End item Qty x End item Cost x
(ASA)

End item Cost x
	.02
.038
	.034
.015
	.007
.023
	.014
.038
	.027
.023
	.007
.008

	(SFA)
Reserve, End item Qty x End item Cost x
(ASA)

End item Cost x
	.007
.015
	.014
.008
	.007
.008
	.007
.008
	.007
.008
	.007
.008

	(SFA)
MPS/LPS, End item Qty x End item Cost x
(ASA)

End item Cost x
	.007
.03
	.02
.015
	.007
.03
	.007
.03
	.02
.025
	.014
.008

	(2)
Combat Essential:  Critical Low Density
	
	
	
	
	
	

	(SFA)
Active, End item Qty x End item Cost x
(ASA)

End item Cost x
	.04
.08
	.06
.03
	.01
.08
	.034
.11
	.07
.038
	.034
.015

	(SFA)
MPS/LPS, End item Qty x End item Cost x
(ASA)

End item Cost x
	.05
.03
	.04
.03
	.01
.07
	.02
.08
	.05
.03
	.027
.007


Mission Support Equipment:
	
	Budget Activities
% Parametric Cost


Factors

	
	BA
	BA
	BA
	BA
	BA
	BA

	
	2-10
	2-20
	3-00
	4-10
4-20
	5-00
	6-10
6-20

	(SFA)
End item Qty x End item Cost
	0.01
	0.02
	0
	0.01
	0.01
	0

	(ASA)
End item Qty x End item Cost
	0.02
	0.01
	0.01
	0.02
	0.01
	0


Non-Marine Corps Managed

Combat Essential:
	
	Budget Activities
% Parametric Cost


Factors

	
	BA
	BA
	BA
	BA
	BA
	BA

	(1)
Combat Essential:  Normal Density
	2-10
	2-20
	3-00
	4-10
4-20
	5-00
	6-10
6-20

	(SFA)
Active, End item Qty x End item Cost x
(ASA)

End item Cost x
	.012
.023
	.02
.009
	.004
.014
	.008
.023
	.016
.018
	.004
.005

	(SFA)
Reserve, End item Qty x End item Cost x
(ASA)

End item Cost x
	.004
.009
	.008
.005
	.004
.005
	.004
.005
	.004
.005
	.004
.005

	(SFA)
MPS/LPS, End item Qty x End item Cost x
(ASA)

End item Cost x
	.004
.018
	.012
.009
	.004
.018
	.004
.018
	.012
.02
	.008
.005

	(2)
Combat Essential:  Critical Low Density
	
	
	
	
	
	

	(SFA)
Active, End item Qty x End item Cost x
(ASA)

End item Cost x
	.024
.048
	.036
.018
	.006
.05
	.02
.07
	.04
.023
	.02
.009

	(SFA)
MPS/LPS, End item Qty x End item Cost x
(ASA)

End item Cost x
	.03
.018
	.024
.018
	.006
.05
	.01
.05
	.03
.02
	.02
.004


Mission Support Equipment:

	
	Budget Activities
% Parametric Cost


Factors

	
	BA
	BA
	BA
	BA
	BA
	BA

	
	2-10
	2-20
	3-00
	4-10
4-20
	5-00
	6-10
6-20

	(SFA)
End item Qty x End item Cost
	0.01
	0.01
	0
	0
	0.01
	0

	(ASA)
End item Qty x End item Cost
	0.01
	0
	0.01
	0.01
	0.01
	0


The Budget Activities (BAs) referred to above are:

•
BA1 -- Ammunition/Munitions
•
BA2-10 -- Tracked Vehicles
•
BA2-20 -- Artillery & Weapons
•
BA3 -- Guided Missiles
•
BA4 -- Communications-Electronics
•
BA5 -- Tactical & Support Wheeled Vehicles
•
BA6 -- Engineer and Support Equipment (all not included in BA1 -- BA5)

Among other parametric examples are the following:

	Sample Initial Spares Factors Used in Previous Estimates

	Percentage Factor
	Source
	Previous Estimate

	35% of Prime Mission Equipment (PME) cost for radios
	DISA Cost & Planning Factors Manual
	

	25% of PME cost for multiplex systems
	DISA Cost & Planning Factors Manual
	

	20% of PME cost for satellite terminals
	DISA Cost & Planning Factors Manual
	

	10% of PME cost for antennas
	DISA Cost & Planning Factors Manual
	

	8% of PME cost for computers
	DISA Cost & Planning Factors Manual
	

	20% of PME cost for other comm
	DISA Cost & Planning Factors Manual
	

	20% of EIP
	US Army CECOM standard factor for all comm-elec.
	

	4.5% of Hardware (which was 75.6% of the EIP for the system estimated)
	US Army STRICOM Full Rate Production Spares factor used in their Baseline Cost Estimates (BCEs) for these systems.
	MILES 2000 and TWGSS/PGS LCCE (dated June 1995).


d.
Engineering (Bottom-Up).  Initial spares requirements can be calculated by MCLB Albany based on the manufacturer’s Initial Issue Provisioning (IIP) recommendations.  Parts manufacturers, other service cost estimates, Logistic Support Analysis (LSA) reports, and logistics planning documents may provide specific useful information, as well.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
A demand development period of two years.  This period commences with the initial fielding of the Full Rate Production equipment.  During this time actual usage data is accumulated.

b.
Note that the preliminary Initial Spares estimate developed by the best methodology possible based on the available data is then multiplied by a factor of 1.35 to establish the final Initial Spares estimate.  This additional factor is necessary in order to reflect the impact of the required use of the Navy Working Capital Fund (NWCF)/Defense Business Operating Fund (DBOF) as discussed in Section 8 below.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The phasing of Initial Spares and Repair Parts costs should be consistent with the delivery profiles.  Consideration should also be taken to ensure that the initial spares are procured in sufficient lead-time to support IOC/FOC.  Also note that the typical impact of the required use of the Navy Working Capital Fund (NWCF)/Defense Business Operating Fund (DBOF) is to delay the PMC outlay by two years when the reimbursement will typically occur (as discussed in Section 8 below).

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
References/Points of Contact.
a.
Marine Corps Logistics Base Albany (MCLBA), Budget Branch, Comm:  912-439-5670, DSN:  567-5670.

b.
MCLBA, ILS, Budget Activities 2, 5, & 6, Comm:  912-567-6733, DSN:  567-6733.

c.
MCLBA, ILS, Budget Activities 3 & 4, Comm:  912-567-6610, DSN:  567-6610.

d.
MARCORSYSCOM, PMC Budget Branch, Comm:  703-784-1414, DSN:  278-1414.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Whatever means are used to determine the estimated cost of Initial Spares, the final step is to multiply the estimate by a factor of 1.35 due to the impact of the required use of the Navy Working Capital Fund (NWCF)/Defense Business Operating Fund (DBOF).  The administration of the NWCF/DBOF procedure generally adds 35% to the cost of anything purchased using the procedure.  The Initial Spares are currently procured using NWCF/DBOF funds in sufficient time to populate the supply system prior to IOC/FOC.  The NWCF/DBOF accounts are reimbursed with project PMC funds approximately two years later during reconciliation.

b.
The analyst can also expect a surcharge of 18% on any spares acquired from the Army [Ground Mobile Forces Tri-Band Satellite Communications Terminal LCCE; dated September 1995].

c.
When applying a CER factor, the analyst should consider carefully what value to which the factor should be applied.  If the factor was developed empirically based on a ratio of a certain cost element to the total cost, then an estimate of that cost element’s portion of the total cost may be estimated using the factor.  However, the complexity and peculiarities of any one system may require judgment in applying the factor.

For example,
Consider a system consisting of four comm-elect subsystems valued as:

	
	Material:

Subsystem A
$100,000

Subsystem B
$250,000

Subsystem C
$150,000

Subsystem D
$  50,000
 GFE (previously introduced item)

Shelter
$  25,000
GFE (previously introduced item)

Integration Labor:
$250,000


In this case the applicable CER (e.g., 20% of EIP for comm-elect) would be applied as follows:

CER x (Subsystem A + Subsystem B + Subsystem C) = Spares
20% x ($100,000 + $250,000 + $150,000) = $100,000

Because the GFE components do not require additional initial spares and the Integration Labor has no relationship to the values assigned to the subsystems.

Note that if the shelter were a developmental item ($15,000 materials and $10,000 labor), then an additional estimate for shelter spares would be appropriate.  If an applicable CER (e.g., 10% of EIP for shelters) were available, then it would be applied as follows:

CER x (Shelter) = Shelter Spares
10% x ($25,000) = $2,500

Because the labor is merely a cost element of the value assigned to the shelter.  The CER was developed by using the cost of a functional product not on a subtotal of the component parts.

The analyst should document/justify the application of CERs used in an estimate, to ensure that the methodology is understood.

d.
The presence of a Warranty may confuse the estimate of initial spares.  If the Warranty is sufficiently robust, exceeds the standards demand development period, and accurate data gathering during the warranty period is assumed, then there may be no need for Initial Spares (as sufficient data for provisioning procurement will exist).  However, if any of the foregoing conditions will not be satisfied, then the standard Initial Spares estimate should be developed and then an appropriate reduction assigned to account for the Warranty benefit.

e.
Spares may need to be bought for the life of the system.  Life-of-System (or, Life-of-Type) sparing is a very reasonable authorized strategy under certain conditions.  A long time may pass from the time an item is developed, produced, fielded, and any warranty has expired.  Technology improvements may cause the spares not to be economically available when needed because the item will have become outdated or unsupported in the meantime.  This approach has been used (Cf., PACLESS LCCE dated April 1995).

This has happened with several systems that were to be fielded with certain computer hardware.  By the time the systems were to be fielded, the technology had made significant progress.  When a system which was designed to run on a 286-type desktop computer, was being fielded, the common market machine was a 486-type desktop computer.  The installed hard drives were MFM-compliant, but only IDE-compliant hard drives were economically available.  However, this would require a replacement of the “motherboard” as well, which in turn offered/required upgrading to the 486 CPU.  Because the CPU would be changed, an improved operating system was available.  Such technological advances can be both a blessing and a curse when attempting to field and maintain a consistent population.  Therefore, if the acquisition strategy permits the use of a Technological Upgrade of hosting hardware every five years, then a Life-of-Buy procurement of spare parts which would likely last for the five years may be the preferred choice.  Effectively, the Initial Spares would be estimated to support all five years.  A corresponding reduction in the O&S costs could be assumed because the supply system would not require replenishment of the spare parts stockage.

f.
The analyst may reduce the standard sparing factor to acknowledge those portions of a system that have spare and repair parts already adequately addressed in the supply system.  (E.G., The PACLESS spares estimate was reduced by 60% due to an ILSO’s/SE’s estimate that 60% of the system’s parts were already in the supply system in sufficient quantities to handle the fielding of a mere 14 End Items.)  Unless the supported density will significantly increase, there may be no need to fund Initial Spares for such subsystems/components.

g.
Similarly, the need for significant Initial Spares may be greatly reduced for modification projects and product improvement projects.

h.
The Initial Spares cost element does not include spares required for test and evaluation activities.  These should be estimated as a part of the OT&E cost element (CES #3.#).

i.
The Initial Spares cost element does not include replenishment spares included as an O&S phase cost to replace expended stock.  These should be estimated as a part of a maintenance cost element (e.g., CES #5.2.4).

j.
The maintenance concept selected for the system may also have a significant impact on the sparing requirement, and hence, the total spares cost.

k.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Position Location Reporting System (PLRS) Down-Sized Master Station (DSMS) LCCE; dated September 1995.  (Enclosed.).

b.
Ground Mobile Forces (GMF) Tri-Band Satellite Communications Terminal LCCE; dated September 1995.  (Enclosed.).

c.
Joint Surveillance Target Attack Radar System (JSTARS) Common Ground Station (CGS) LCCE; dated June 1997.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.10
	PLRS Down-Sized Master Station (DSMS)

CES Title:  Initial Spares


A.
Cost Element Definition/Contents:  Includes repairable and consumable components, assemblies, subassemblies and parts needed to fill the supply pipeline and to satisfy prescribed stockage levels to support end item fielding.

B.
Detailed Basis of Estimate:  Examination of the Unit Cost Components List identified the following items as candidates for spares support:

	
	TAC 4 (2)
	$ 40,000

	
	Power Related Hardware
	11,500

	
	Generator (10kW tunnel mount)
	11,900

	
	Miscellaneous Materials
	12,500

	
	DCRU
	250,000

	
	GPSIU
	2,000

	
	Shelter
	96,700

	
	Circuit Cards
	20,000

	
	Total
	$444,600


Standard initial spares estimators from the MCLB Albany SOP 7132 for Communications/Electronics Critical Low Density (CLD) systems are 14.4% (Marine Corps managed) and 9% (Non-Marine Corps managed).  Assuming that the PLRS DSMS represents an equal mix of Marine Corps managed and Non-Marine Corps managed items, an estimator of (14.4 % + 9%)/2 = 11.7% is applied to the sparable end item value derived above to yield:

11.7% x $444,600 = $52,018/system x 12 systems = $624,216
C.
Assumptions:  Assumes placement-in-service of PIP version in FY98 immediately upon completion of final integration/assembly of current system components at using unit locations.

D.
Fiscal Year Spread:

	
	

Fielded Qty
Initial Spares
	FY98

(12)
624,216


E.
Rationale for FY Phasing:
F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:
	GMF TRI-BAND Satellite Communications Terminal

CES Title:  Initial Spares


A.
Cost Element Definition/Contents:  Includes repairable and consumable components, assemblies, subassemblies and parts needed to fill the supply pipeline and to satisfy prescribed stockage levels to support end item fielding.

B.
Detailed Basis of Estimate:  (FY96CB$) The standard MCLB Albany spares estimator for a Critical Low Density Marine Corps Managed item is 16.4% of End Item Procurement (EIP).  This percentage was increased by +2% to include the separate Army estimator for repairables.  The resultant factor was further increased by 18% to reflect Army spares surcharge rates.

(16.4% + 2.0%) x 118% = 21.7%

The procurement value used for components requiring sparing was the End Item Procurement Cost ($1,158,150 less warranty, COMSEC, and integration labor and materials).

Assuming that 37 end items require spares support (AAO -- PWR and Depot Maintenance Float items)

$1,156,600 x 37 x 21.7% = $9,298,786

$9,298,786/37 = $251,319/system

	
	

Fielded Qty
Initial Spares
	FY99

(11)
2,765
	FY00

(13)
3,267
	FY01

(13)
3,267
	Total

(37)
9,299


Conversion to FY95CB$ =

	
	

Total
	FY99

2,684
	FY00

3,172
	FY01

3,172
	Total

9,028


C.
Assumptions:
D.
Fiscal Year Spread:  As shown in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:  Assumes a one year lag between end item procurement and procurement of the associated spares.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  4.2
	Joint Stars Common Ground Station

CES Title:  Initial Spares


A.
Cost Element Definition/Contents:  Includes costs for initial provisioning, spares and repair parts for components of the JSTARS CGS.

B.
Detailed Basis of Estimate:  The Initial Spares cost is estimated as a percentage of the EIP cost.  When the selected factor is used, the calculation yields:

	
	Percentage

20%
[CECOM factor]
	x

x
	Estimated EIP cost

$6,746,000
[CEW 4.1 Item B.2]
	=

=
	Total

$1,349,200


Therefore, the total estimated Initial Spares cost is $1,349,000.

C.
Assumptions:
1.
The 20% sparing factor seems sufficient to cover the need for approximately $15,000 required to provide maintenance float requirements for a unique ECU.

D.
Fiscal Year Spread:  (FY97$K)

	
	FY97

0
	FY98

0
	FY99

0
	FY00

1,349
	FY01

0
	FY02

0
	FY03

0
	Total

1,349


E.
Rationale for FY Phasing:  Approximation of the Defense Business Operating Fund (DBOF) reimbursement by PMC funds, based on the current fielding schedule (2 in FY99).

F.
Cross-Checks Performed and Results:
1.
The Project Officer recalled a discussion by PM JSTARS personnel that the Initial Spares represented 12.5% of the procurement cost.  If this percentage were used against the adjusted PM JSTARS total procurement-funded estimate, the initial spares cost would be:

12.5% * $9,542,000 = $1,192,750 or $1,193,000 (rounded)

2.
Using the percentage of the POE95 total procurement-funded estimate represented by the Initial Spares portion of the POE95 estimate (i.e., 13.8%), and applying this percentage against the adjusted PM JSTARS total procurement-funded estimate ($9,542,000), the Initial Spares cost would be:

13.8% x $9,542,000 = $1,316,796 or $1,317,000 (rounded)

G.
Risk/Uncertainty:  The Marine Corps Logistics Base, Albany (MCLB-A) Weapon Systems Manager (WSM) has not yet determined the provisioning requirements for the Marine Corps CGSs.  Some components are in common use within the Marine Corps and may be sufficiently supportable without supplementing system stock levels with spares for an inventory of only two systems.  However, many items may be newly introduced components, Army-managed or Air Force-managed (PICA) components.  The surcharges associated with other-service PICAs and the more robust maintenance floats associated with such items may justify higher sparing costs for the Marine Corps than the Army would use when estimating its own requirements.  Therefore, the conservative 20% factor was considered appropriate, given these uncertainties.

H.
Other Comments:
Tab 5

Government Furnished Equipment (GFE)

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Government Furnished Equipment (GFE)
4.3
Investment
PMC [In SVLCCM as “End Item PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  GFE includes material or equipment provided by the Government to a contractor (or comparable Government production/integration facility) to be incorporated into or attached to an End Item.  It also may be consumed or expended in the performance of a contract.  It includes, but is not limited to, raw and process materials, parts, components, assemblies, subassemblies, small tools and supplies.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Cost and Operational Effectiveness Analysis (COEAs) have been completed and documented.  Actual costs experienced by analogous systems procurements that have been escalated to the correct base year and appropriately normalized are preferred over mere estimates.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total GFE cost.  Typically, an actual (contractual) price is available.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
The GFE item quantity necessary for this acquisition may have been included in the Approved Acquisition Objective (AAO) for the procuring Project Manager/Officer.  Therefore, the Project Officer for the System is not required to acquire the funding.  In such incidents, the typical approach is to identify the cost, but not to include it in the roll-up of the System’s LCCE.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  The fiscal year spread of the GFE costs should be based on the System’s delivery schedule.  Occasionally, the GFE may be delayed from the basic System’s schedule if it is not needed for integration until later in the production process.  Conversely, certain GFE may be considered as Long Lead Items (LLI) to ensure that production of the System is not delayed.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  Typical risk/uncertainty factors for this cost element include:

a.
There is usually a very low level of risk or uncertainty associated with the GFE portions of a system.  However, sufficient funds should exist to ensure adequate integration (possibly as a portion of the Systems Engineering cost element; CES# 2.04, System Engineering/Project Management).

7.
Reference/Points of Contact.
a.
MARCORSYSCOM, Program Analysis and Evaluation (PAE) Directorate.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Learning curves exist for every contractor’s production.  There is a direct relationship between learning curves and production cost.  This portrays a situation where the unit cost decreases by a constant percentage each time the production quantity doubles.  For End Item procurement, many times the primary contractor relies on support contractors for parts to the System; therefore, many learning curves may exist for a System.

b.
Program Manager’s/Officers may be providing components (or complete End Items) of their acquisition projects as components/subsystems to the System being estimated.  Such items commonly are under a cooperative or Joint Service procurement effort.  The LCCE Analyst should be sure that not only are the costs of the item reflected, but any special design and integration costs as well.

c.
If this acquisition’s requirements for GFE will appreciably impact that project’s plans, then the “trickle-down” effect on that acquisition program should be addressed in this System’s LCCE.  For example, if the System being estimated will double the quantity of a GFE subsystem in the overall inventory, then the procurement cost could be affected (i.e., reduced due to quantity discount or increased due to the need to re-establish an old production facility).  Initial Spares (CES# 2.101) and/or additional Support Equipment (CES# 2.08) may also be impacted.  Operations and Support (O&S) costs could be impacted due to additional training expenses for the increased number of qualified operators and/or maintenance personnel.

d.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples have been enclosed as samples for quick reference.  Noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  The examples may not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Joint Surveillance Target Attack Radar System (JSTARS) Common Ground Station (CGS) AN/TSQ-179 LCCE; dated May 1997.  (Enclosed.).

b.
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.3
	Joint Stars Common Ground Station

CES Title:  Government Furnished Material/Equipment (GFM/GFE)


A.
Cost Element Definition/Contents:  Includes costs for antennas, assemblies, vehicles, shelters, trailers, generators, auxiliary kits, filters, radio sets, Global Positioning System (GPS) Precision Light Weight GPS Receiver (PLGR), batteries, satellite communications (SATCOM) equipment, and part kits.  These are to be shipped to the contractor’s site in Scottsdale, AZ for integration with the system.

B.
Detailed Basis of Estimate:  The list of items considered as GFE follows:

	Description
	Qty/
System
	Cost
	Cost/
System
	Total Cost
(2 systems)

	CTT/HR3 System Terminal
	1
	$229,360
	$229,360
	$458,720

	SCDL GDT
	1
	$2,436,421
	$2,436,421
	$4,872,842

	M1097 HMMWV, Heavy Duty & Corrosion
Prevention Package
	2
	$57,000
	$114,000
	$228,000

	Lightweight Multipurpose Shelter
	1
	$20,000
	$20,000
	$40,000

	Vehicle fitted cover (4 man config)
	1
	$672
	$672
	$1,344

	M1102 Trailer High Mobility (HMT)
	2
	$6,653
	$13,306
	$26,612

	MEP-803A Generator w/winterization kit
	2
	$6,979
	$13,958
	$27,916

	Switch Box
	1
	$5,497
	$5,497
	$10,994

	Power Cable Assembly
	1
	$5,498
	$5,498
	$10,996

	Improved Data Modem (IDM)
	1
	$49,623
	$49,623
	$99,246

	Miscellaneous Equipment
	1
	$1,090
	$1,090
	$2,180

	M93 Gas Particulate Filter
	1
	$11,057
	$11,057
	$22,114

	Fielding Equipment
	1
	$18,915
	$18,915
	$37,830

	CAB Radio Set
	1
	$1,762
	$1,762
	$3,524

	AN/VRC-92A SINCGARS Radio Set
	1
	$25,111
	$25,111
	$50,222

	MK-2499/VRC auxiliary kit
	1
	$721
	$721
	$1,442

	MK-2312/VRC auxiliary kit (with RF Cable
[4ft])
	1
	$2,268
	$2,268
	$4,536

	GPS PLGR
	1
	$1,315
	$1,315
	$2,630

	Batteries
	1
	$1,234
	$1,234
	$2,468

	AN/VRC-83(3) VHF/UHF Radio set
	1
	$30,696
	$30,696
	$61,392

	SATCOM:  AN/PSC-5, EMUT
	1
	$48,000
	$48,000
	$96,000

	COMSEC Equipment
	1
	$11,344
	$0
	$0

	Pintle, utility truck
	1
	$53
	$53
	$106

	Total:
	1
	
	$3,030,557
	$6,061,114


Therefore, the total estimated GFE cost is:  $6,061,000.

[FEDLOG; SSgt D. Sacket, C4I/ICE, CTT3 Project Officer, MARCORSYSCOM; Ms. Caroline McCarthy, GFE Program Manager, PM JSTARS, Army; Mr. Steve Beaudoin, SICPS Manager, NATICK RD&E, Army]

C.
Assumptions:
1.
Batteries will be supplied with the system upon delivery, and not separately priced.

2.
Several items of Communications Security (COMSEC) are GFE, but the cost was not included in the total cost above.  Sufficient quantities of COMSEC equipment are available to reimburse the Army in-kind.  For the GFE items, COMSEC equipment is not included in the total GFE cost.

D.
Fiscal Year Spread:  (FY97$K)

E.
Rationale for FY Phasing:  Consistent with the procurement schedule.

F.
Cross-Checks Performed and Results:
1.
Using the percentage of the POE95 total procurement-funded estimate represented by the GFE portion of the POE95 estimate (i.e., 13.2%), and applying this percentage against the adjusted PM JSTARS total procurement-funded estimate ($9,542,000), the GFE cost would be:

13.2% x $9,542,000 = $1,259,544 or $1,260,000 (rounded)

G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  4.3
	Joint Tactical Information Distribution System (JTIDS)

CES Title:  Government Furnished Material (GFM)


A.
Cost Element Definition/Contents:  Includes the cost of system components, assemblies, subassemblies, and subsystems which are provided to the Contractor (or integration agent) which have been purchased separately by the Government or is being issued from Government stocks-on-hand.

B.
Detailed Basis of Estimate:

	
	$2,686,600
	Estimated Value

	
	Calculated value:
	

	
	$2,686,600 =
	( $136,5400 * 13) + $913,400


Calculation of the Likely Value for this Cost Element:

	
	$136,400
	
	AN/TYQ-JTIDS GFM Average Unit Cost (AUC) minus the cost for already procured AN/URC-107(V)9/10 Radio Sets
[Cf.Section H].

	
	13
	
	Applicable quantity of AN/TYQ-JTIDS systems (18 systems minus the Training Device (Cf.CEW 4.4.6) and the 4 EDMs which will be refurbished
(Cf.CEW 4.4.7))

	
	$913,400
	Training Device GFM Unit Cost for an AN/TYQ-JTIDS TAOC-support variant including the cost for an AN/URC-107(V)9 Radio Set (Cf., Section C Item #1)
[Cf., Section H].


C.
Assumptions:
1.
One AN/TYQ-JTIDS TAOC-support variant module will be specially designed and constructed to support sustainment training for operators and maintenance personnel at MCCES.  The estimated costs for this Training Device are addressed at CEW 4.4.6.

2.
Four AN/TYQ-JTIDS TAOC-support variant modules will be refurbished EDM modules produced during the R&D phase (Cf., CEW 3.3).  The estimate of the PMC-funded cost for refurbishing these modules is addressed at CEW 4.4.7.

3.
The estimated costs of these items of GFE are assumed to include the cost of delivery to Litton’s Augora Hills, CA site for integration.

D.
Fiscal Year Spread:  (FY95$)

	
	__FY98__
$2,141,000
	__FY99__
$ 545,600


E.
Rationale for FY Phasing:  The 13 AN/TYQ-JTIDS modules are intended to be procured in accordance with the following schedule:

	
	_FY98_
9 + TD
	_FY99_
4


F.
Cross-Checks Performed and Results:

G.
Risk/Uncertainty:
H.
Other Comments:  The GFM AUC used in Section B above is calculated as follows:

	_____Components_____
	Cost Per System
TAOC-Support
	[Source]
TACC-Support

	Sparable Materials (each variant):
Radio Sets AN/URC-107(V)9 & 10
Fiber Optic Interface Panel (FOIP)

Computer, Digital CP-2112(V)1/U
Modem, Digital Data
MD-1026(P)/G
Antenna Set SE-105-1

Omni Antenna DM Q71-1-1 ($5,000)

Dir Antenna DM Q93-1-1 ($8,000)

Mast, Extendible 92M-1
28 VDC Power Supply
Ancillary Equipment


(cable set(s) and converter


set, fiber optic cable)

Nonsparable Materials:
Lightweight Multipurpose Shelter,


S-788/G
ECU 9000 BTU
Miscellaneous Equipment


(fire extinguisher, lights,


first aid kit, safe, ladder, etc.)
Tool Kit
	$ 874,900
$ 777,000

$ 20,000
$ 12,300
$ 13,800
$ 13,000



$ 33,800
$ 1,900
$ 3,100



$38,500

$ 23,000
$ 9,500
$ 700


$ 5,300
	


[**]
[**]
[**]
[*]



[**]
[***]
[***]





[****]
[*****]
[***]


[***]
	$ 634,900
$ 537,000
[*]

	
	TAOC-Support
	TACC-Support

	Total GFE Unit Cost:
Total GFE (less terminal) Unit Cost:
	$ 913,400
$ 136,400
	$ 673,400
$ 136,400

	Source details:
	

	*
**
***
****
*****
	[Major Kendley USMC LO to JTIDS JPO]
[Major Herrera IPR to Litton]
[Mr. D. Marguccio, NISE West]
[Mr. J. Spires, PM-SSC]
[MSgt E. Field, PM-SSE]


Note:
A sufficient quantity of AN/URC-107(V)9/10 Radio Sets have been procured (except for one JTIDS Class 2H Terminal which is needed for the Training Device).  Therefore, the costs for the terminals do not need to be incurred again.  However, the calculations above have been presented both with and without the value of the terminal.  This was Done so that the value of the terminals may be included when certain cost estimating relationships are used elsewhere in this estimate (e.g., CEW 4.2 Initial Provisioning and Spares, CEW 4.4.2 Initial Issue Spares, etc.).  The current replacement costs have been used in these calculations.  The actual price paid for these terminals was higher.

Tab 6

Systems Engineering/Program Management

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:

Phases:
Appropriations:
	Systems Engineering/Program Management
3.#
RDT&EN-funded SE/PM activities
4.4.1
PMC-funded SE/PM activities
R&D, and Investment
RDT&EN [In SVLCCM as “RDT&E”]
PMC [In SVLCCM as “End Item PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  Includes the procurement-funded costs of the PM’s office (civilian and military reimbursement) for system engineering and technical control, as well as the business management of the system/program.  It encompasses the overall planning, direction, and control of the definition, development, and production of the system/program.  Specifically excluded are actual design engineering and production engineering efforts directly related to the products or services of a deliverable End Item (said costs are contained in CES #4.1).  This element includes support contractor Level of Effort and any industrially funded military laboratory effort.  Includes any PM office procurement-funded costs to manage and administer environmental efforts.  Systems Engineering/Program Management elements to be reported will be specified by the requiring activity.  A more in-depth definition follows:

a.
Systems Engineering.  Includes the system engineering effort to transform an operational need or statement of deficiency into a description of system requirements and a preferred system configuration.  Also includes the technical planning and control effort for planning, monitoring, measuring, evaluating, and directing the management of the technical program.  Examples include preparing and updating the Systems Engineering Master Plan (SEMP) (usually during the R&D phase), the System Segment Specification, test and demonstration plans, the System Safety Plan, and technical reviews, among others.  Systems engineering is also responsible for conducting the analytical portions of systems testing efforts.

b.
Program Management.  Includes business and administrative planning and directing, coordinating, and controlling those aspects of a program that will ultimately lead to its success or failure.  These are costs not associated with systems engineering or specific hardware elements.  Examples include cost, schedule, and performance measurement management, contractor/data management, and warranty administration, among others.  Travel requirements are typically a major portion of the PM cost.

The Government’s SE/PM efforts during the R&D phase are addressed in a CEW in the CES #3.# series as appropriate.  The Government’s SE/PM efforts during the Investment phase are addressed in a CEW in the CES #4.4.# series (typically:  #4.4.1).  The Contractor’s SE/PM efforts during the R&D phase are addressed in a CEW in the CES #3.# series as appropriate.  The Contractor’s SE/PM efforts during the Investment phase are addressed in CEW #4.1.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query the PO to identify similar End Items that may be appropriate for applying the analogous methodology.  Analogous data should be considered when developing either of the engineering or parametric methodologies.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  Engineering costs may be derived by identifying the requisite man-hours per Fiscal Year (FY) and applying the appropriate labor rate.  When using labor rates, it is imperative that fully burdened rates (not Direct Labor) are used.  Also note that different activities use a different number of man-hours per man-year.  The analyst should also be sensitive to anticipated line methods and possible skill level differential during early production vice full rate production.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The following points are applicable in determining the appropriate phasing of the estimated value:

a.
System specific and based on the program’s funding and delivery schedules.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
References/Points of Contact.
a.
MARCORSYSCOM, Program Analysis and Evaluation (PAE) Directorate.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
The particular End Item being estimated may cause the analyst to address additional considerations that are not listed here, but are system specific and unknown at this time.

9.
Examples From Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that is not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
JAVELIN Medium Anti-Armor Weapon System LCCE; dated February 1997.  (Enclosed.).

b.
Joint Surveillance Target Attack Radar System (JSTARS) Common Ground Station (CGS) AN/TSQ-179 LCCE; dated May 1997.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.4.8
	JAVELIN

CES Title:  System Engineering/Program Management (SE/PM)


A.
Cost Element Definition/Content:  Includes the Marine Corps share of costs for Systems Engineering and Program Management of the JAVELIN.  Acquisition projects and includes Program Management Administration and Joint Venture costs.  Costs for Program Management Administration is the Army’s cost for personnel (military and civilian), PMO CORE, PMO SETA support, technical management, testing, and configuration management.  The Joint Venture costs include the manufacturer’s management costs for the production contract.

B.
Detailed Basis of Estimate:  The Army has estimated the Marine Corps share of System Engineering Program Management (SEPM) to be:

	
	$29,237,000
	Estimated Value

	
	$14,297,000
	PM Administration [Marine Corps share of costs associated with MOA with Redstone Test and Technical Center]

	
	$14,940,000
	Joint Venture [Marine Corps share of costs associated with this effort based on LRIP II CCDR]


C.
Assumptions:  The Marine Corps share is appropriate and negotiated.

D.
Fiscal Year Spread:  (FY96$)

	
	__FY97__
4,604,000
	__FY98__
6,843,000
	__FY99__
8,509,000
	__FY00__
5,497,000

	
	__FY01__
2,736,000
	_FY02_
722,000
	_FY03_
221,000
	_FY04_
106,000


E.
Rational for FY Phasing:  Throughput from the Program Management Cost Analysis Report (SARPOE97.XLW), Army, dtd January 1997.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  4.4.2
	Joint Stars Common Ground Station

CES Title:  System Engineering/Project Management


A.
Cost Element Definition/Contents:  Includes costs for system engineering and technical control and business management of the system/program.  It encompasses the planning, directing, and controlling of the design, development, and production of the system, including functions of logistic engineering.

B.
Detailed Basis of Estimate:  The system engineering/project management (SE/PM) cost is estimated as a percentage of the EIP cost.  The average of reverse calculating this cost element from various analogous system LCCEs yields a factor of 7.1% [Cf., Section C].  When the selected factor is used, the calculation yields:

	
	Percentage

7.1%
[Derived SE/PM factor]
	x

x
	Estimated EIP cost

$6,746,000
[CEW 4.1 Item B.2]
	=

=
	Total

$478,966


Therefore, the total estimated SE/PM cost is $479,000.

C.
Assumptions:
1.
Several analogous systems were used in deriving the selected factor including:  GMF Triband SATCOM Terminal System, JTIDS System, ADCP System, and the MEF IAS System.  Reverse calculating the SE/PM costs as a percent of the EIP of these analogous systems resulted in the mean of 7.1%, and a standard deviation of 2.2%.

D.
Fiscal Year Spread:  (FY97$K)

	
	FY97

70
	FY98

273
	FY99

136
	FY00

0
	FY01

0
	FY02

0
	FY03

0
	Total

479


E.
Rationale for FY Phasing:  Assume an even distribution across the applicable quarters from 4QFY97 through an anticipated delivery in 2QFY99.

F.
Cross-Checks Performed and Results:
1.
Using the percentage of the POE95 total procurement-funded estimate represented by the SE/PM portion of the POE95 estimate (i.e., 4.8%), and applying this percentage against the adjusted PM JSTARS total procurement-funded estimate ($9,542,000), the SE/PM cost would be:

4.8% x $9,542,000 = $458,016 or $458,000 (rounded)

G.
Risk/Uncertainty:
H.
Other Comments:
Tab 7

Integrated Logistics Support (ILS)

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Integrated Logistics Support (ILS)
4.4.2
Investment
PMC [In SVLCCM as “End Item PMC”]
O&MMC [In SVLCCM as “End Item O&MMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  Includes the cost of all Integrated Logistics Support (ILS) efforts conducted by Government (or directly funded by the Government and conducted by a support contractor).  It does not include the embedded cost of a manufacturer’s or systems integrator’s ILS efforts in support of production of End Items.  (These could be addressed as a subelement of End Item Procurement CES # 4.1.)  ILS is subdivided into various logistics disciplines commonly referred to as “-ilities.”  This cost element may be used as an aggregate of each of the ILS “-ilities” or of those “-ilities” not addressed separately.  When one or more of the “-ilities” has been addressed as a separate CES # 4.4 cost subelement, then the remaining “-ilities” may be aggregated into a CES # 4.4 cost subelement entitled “Other ILS.”  The following is a sample listing of the ILS subelements (or “-ilities”):

•
Maintenance Planning
•
Manpower and Personnel
•
Supply Support
•
Support Equipment
•
Technical Data
•
Training and Training Support
•
Computer Resources Support
•
Facilities
•
Packaging, Handling, Storage and Transportation
•
Design Interface

(Cf., Section 8 of this CEEG which discusses each ILS subelement further.)

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query the PO to identify similar End Items that may be appropriate for applying the analogous methodology.  The costs for End Items with similar physical or performance characteristics can be used so long as the analyst accounts for appropriate differences.

c.
Parametric.  A few parametric factors have been found useful when there are insufficient data for using the Engineering methodology.

One such CER is a percentage factor multiplied by the system End Item Procurement (EIP) unit cost.  This method is especially useful when ILS requirements have not yet been fully determined.  It may be of sufficient accuracy considering the relative magnitude of this cost element to the program’s total life cycle cost.  The following algorithm is typical:

ILS Costs = ILS factor x System EIP

	Sample ILS Factors Used in Previous Estimates

	Percentage Factor
	Source
	Previous Estimate

	8% to 10% of EIP costs
	Program Objective Memorandum (POM)-98 Initiative Development Handbook, April 1995
	Need to Check

	1% of EIP
	APM/L for CSLE
	LCCE for the Anti-Personnel Obstacle Breaching System (APOBS), dated March 1996.


d.
Engineering (Bottom-Up).  Knowing the labor, services (e.g., travel), and materials needed, the analyst may calculate a summation of the estimated values for each such subelement to develop the estimated value.  The PO (or the APM/L staff) should be able to provide the necessary data.  Occasionally, one or more items may have to be assumed.  These and all other relevant information and calculations should be kept in a spreadsheet.  A spreadsheet will give the analyst flexibility and help in avoiding arithmetic errors.  Using such sources as those noted in Section 7, the analyst calculates the value of each applicable subelement portion of the estimate.  Some placeholder values follow:

•
It was estimated that to run programs such as HARDMAN, LORA, and LSA it would require $180,000 in outlays [Digital Automated Communications Terminal LCCE; dated November 1995].

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The phasing of ILS costs should be consistent with the funding and delivery profiles.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
References/Points of Contact.
a.
MARCORSYSCOM, Program Support, Logistics Branch, Comm:  703-784-5827.

b.
MARCORSYSCOM, Program Support, Technical Documentation Branch, Comm:  703-784-4570.

c.
MARCORSYSCOM, Program Support, Engineering Branch, Comm:  703-784-4463.

d.
MCTSSA, Comm:  619-725-2617, DSN:  365-2617.

e.
HQMC, DC/S I&L, Comm:  703-696-1001, DSN:  226-1001.

f.
MARCORSYSCOM, PMC Budget Branch.

g.
Program Objective Memorandum (POM)-98 Initiative Development Handbook, April 1995.

h.
Logistics Requirements Funding Summary (LRFS) for the system being estimated.

i.
Integrated Logistics Support Plan (ILSP) for the system being estimated.

j.
Hardware and Manpower Integration (HARDMAN) documents developed for the system being estimated.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Although unlikely, a portion of the estimated costs for this element may be funded by O&MMC funds.  When this occurs the applicable input to the SVLCCM will result in an assignment of such a value to the End Item O&MMC lines in Part II of the SVLCCM output.  This remains an Investment Phase expense under the Other Direct Systems Cost (ODSC) Subcategory.  This cost is PMC-funded (or O&MMC-funded) regardless of the quantity of Operational End Items (OEIs) and Reserve End Items (REIs) supported.

b.
A separate CEW should be created for each ILS subelement for which sufficient data are available.  However, if there is not enough data to warrant an individual CEW, then an “Other ILS” CEW would be appropriate to capture costs associated with the remaining subelements in a summary manner.  As in the other CES # 4.4 cost elements, the emphasis should be on those costs which are the government’s responsibility (directly or via support contractor) as separate from those costs which are the manufacturer’s responsibility.  The latter are typically addressed as a part of the End Item Procurement within CES # 4.1.  Additional considerations for each ILS subelement include:

•
Maintenance Planning:  Such costs include devising maintenance concepts and requirements for the system’s life cycle at all levels of maintenance, including estimating and planning for test facilities and Intermediate and Depot Maintenance non-recurring investment (i.e., facilitization).

•
Manpower and Personnel:  These costs will not normally be considered due to their non-incremental nature and the current Decision Cost policy.

•
Supply Support:  This cost element addresses provisioning analysis, parts screening (DLSC), ensuring Provisioning Technical Data and Supplementary Provisioning Technical Data (PTD/SPTD) requirements are met, preparation for Pre-Provisioning Guidance Conference (PPGC), and other supply support developmental efforts.  The actual costs of Spare and Repair parts or development of PTD/SPTD are not included.  Note:  the procurement and delivery of the actual Initial Spares are addressed under CES #4.2.  Provisioning and inclusion of Initial Issue Spares are typically a subelement of EIP within CES #4.1, as is the development of contractor developed data in accordance with the Contracts Data Requirements List (CDRL).

•
Support Equipment:  Typical cost in this area included Test, Diagnostic and Measurement Equipment (TDME).  Test Program Sets (TPSs) and Application Program Sets (APSs) development and production costs shall be addressed as well as any other appropriate support equipment.  Significant items that have their own identity (TAMCN) may be more appropriately addressed under CES #4.6.  However, due to the manner in which such costs are handled by the SVLCCM, it may be better to identify their nature in that location, and detail the estimation of the associated costs as a separate ODSC cost element under CES #4.4.  General Purpose Test Equipment (GPTE) and Special Purpose Test Equipment (SPTE) are other designations may be used for such items.  Special Tools are typically included within the End Item Procurement CES #4.1.

•
Technical Data:  Includes the cost of a production and distribution of Technical Manuals (paper or Interactive Electronic Technical Manuals (IETMs).  May also include the cost of a Technical Data Package (TDP) or the Rights to Technical Data, if not already addressed as a subelement of End Item Procurement within CES # 4.1.  A separate CEEG has been developed for Technical Data.  The cost to develop the Technical Manuals is typically addressed (as not separately priced (NSP) data) as a subelement of End Item Procurement within CES # 4.1.

•
Training and Training Support:  This cost element is typically addressed separately as “Initial Training” under CES # 4.4.  When done this way, it includes all forms of Initial Training.  For example,

–
Instructor and Key Personnel Training (IKPT)

–
New Equipment Training Team Train-the-Trainer (NETT T-t-T), training

–
New Equipment Training Team (NETT) training (possibly in conjunction with system delivery as a part of a Total Package Fielding (TPF) approach, factory training, etc.).

•
A separate CEEG has been developed for Initial Training.  The analyst may choose to address Training Devices (End Items modified to enhance training efficiency/effectiveness, simulators, models/mockups, and similar devices) separately as a CES # 4.4 cost element, or as a subelement of ILS.

•
Computer Resources Support:  Includes costs for hardware, software, documentation and personnel to operate and support embedded computer systems that have not been addressed under another CES #.  This subelement also includes any production phase “Post Deployment Software Support (PDSS).”  Note:  this terminology is currently in flux due to the potential confusion.  The objective is to ensure that all potential costs have been identified and estimated, but not double-counted.  Some refer to any government-responsible software/firmware activity during the Investment Phase as PDSS.  Others reserve this term to refer to such activities conducted after the End Items have been fielded (which is address in this handbook under the CEEG for PDSS).  This subelement may also include any non-EIP hardware necessary to conduct such PDSS.

•
Facilities:  Includes ranges and maintenance facilities.  Note:  that any MILCON portions of such expenses may be identified here as to purpose with a referral to CES# 4.7 where they must be separately detailed.

•
Packaging, Handling, Storage, and Transportation:  Much of the effort associated with this cost element is typically included in the End Item Procurement under CES# 4.1.  The Transportation portion is almost always addressed as CES # 4.5.1 (First Destination Transportation (FDT)) and 4.5.2 (Second Destination Transportation (SDT)), as appropriate.

•
Design Interface:  Although formally this is an ILS element, there are rarely dedicated costs associated with it, and are usually incorporated in the Systems Engineering costs.

c.
ILS costs may be greatly reduced or not applicable for Product Improvement Programs (PIPs), modifications, and reprocurements.

d.
Warranty-related costs are typically addressed under CES # 4.1.  However, warranty administration (as a government responsibility) may be separately estimated and would be addressed as a CES #4.4 cost element or it may be addressed as an ILS cost subelement.

e.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Air Defense Communications Platform (ADCP) LCCE; dated April 1997.  (Enclosed.).

b.
Position Location Reporting System (PLRS) Down-Sized Master Station (DSMS) LCCE; dated September 1995.  (Enclosed.).

c.
Anti-Personnel Obstacle Breaching System (APOBS) LCCE; dated March 1996.  (Enclosed.).

d.
Ground Mobile Forces (GMF) Tri-Band Satellite Communications Terminal LCCE; dated September 1995.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.6
	Air Defense Communications Platform

CES Title:  Integrated Logistics Support (ILS)


A.
Cost Element Definition/Contents:  Includes costs for Technical Manuals, ILS Program Management, Manpower and Personnel Analysis (HARDMAN), Design Interface/Reliability Centered Maintenance Analysis, and the one-time purchase of COTS software, perpetual licenses and future upgrades.

B.
Detailed Basis of Estimate:
ILS costs include Reliability Centered Maintenance (RCM) and design interface to begin 2 years after the first fielding.  This effort would involve ADCP, HAWK and AN/TPS-59 interoperability issues and interface requirements.  This effort is estimated at $100,000 annually for 3 years, or $300,000 [NSWC-CD].  This cost has been attributed to the TBMD variants, since this effort will be necessary regardless of the SHORAD variant procurement decision.  However, this effort will be USMC-funded.

COTS software procurement and licensing has been included as an ILS cost.  The upgraded software will be procurred for the EDMs as well; therefore, this cost applies to all 58 systems.  The Perpetual Object Code Single-User software (with license) is $7,400 per site.  The TBMD variants will hold this type of license.  The SHORAD variants’ software will be provided with an “additional user” license for $6,500 per site.  Thus:

	
	Variant:
TBMD
SHORAD
	Qty
12
46
	*
*
*
	S/W (w/license)
$7,400
$6,700
	*
*
*
	Escalation Factor
(1/0.9794)
(1/0.9794)
	=
=
=
	Total
$ 86,992
$305,289

	
	Software & Licenses Total:
$397,000


[APC Proposal # 96-0050]

C.
Assumptions:
1.
The software for the TBMD variants will be funded by BMDO.

2.
The costs for the Technical Manuals (development, production, and distribution), ILS Program Management, and Manpower and Personnel Analysis (e.g., HARDMAN) are considered as included in the Other Support (see CEW #4.2) as they are tasks for which NSWC-CD is funded and already addressed within that cost element.

D.
Fiscal Year Spread:  (FY97$ x 000s) Funding split between BMDO and USMC.

	
	Variant:
TBMD
SHORAD
Total:
	FY98
58
__
58
	FY99
29
305
334
	FY00
100
___
100
	FY01
100
___
100
	FY02
100
___
100
	FY03

_
0
	Total
389
305
692


E.
Rationale for FY Phasing:  RCM support for 3 years beginning 2 years after first fielding.  Software licenses consistent with the procurement profile as follows:

	
	Variant:
TBMD
SHORAD
Total:
	FY98
8
_
8
	FY99
4
46
40
	FY00

_
0
	FY01

_
0
	FY02

_
0
	FY03

_
0
	Total
12
46
58


F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
1.
No specific requirement has been identified for Interim Contractor Support following fielding of the ADCP.  Any requirements will be accommodated in the ongoing In-Service Engineering Agent (ISEA) support from NSWC-CD addressed under Other Support in CEW #5.5.

2.
An undetermined quantity of other COTS software sites (users) in excess of the 58 ADCP systems is required because other systems within the Air Defense Command and Control architecture will use the same software as the ADCP.  However, those costs have not been attributed to the ADCP acquisition.

Cost Estimating Worksheet

	Program Name:

CES #:  4.7
	PLRS Down-Sized Master Station (DSMS)

CES Title:  Integrated Logistics Support (ILS)


A.
Cost Element Definition/Contents:  ILS is a disciplined, unified and iterative approach to the management and technical activities required to (1) integrate support considerations into equipment design, (2) develop support requirements that are consistently inter-related and linked to readiness objectives and equipment design, (3) acquire the required support, and (4) provide the required support at minimum cost after fielding.  Elements of ILS include:

-
Maintenance Planning
-
Manpower and Personnel
-
Supply Support
-
Support Equipment
-
Technical Data
-
Training and Training Support
-
Computer Resources Support
-
Facilities (including ranges)
-
Packaging, Handling, Storage and Transportation
-
Design Interface

B.
Detailed Basis of Estimate:  The NISE West RDT&E-funded EDM estimate includes the following ILS-related products:

-
Update of technical data received from the Army for NCS(D)-E to produce a standalone Level 2 drawing package for PLRS DSMS.

-
Systems Level Diagnostic Package (SLDP) for the TAC-4

-
Spare Circuit Card Sets

-
Reliability and Maintainability Analysis

-
Analysis of Laboratory Functional Acceptance and Independent Software Testing

-
Modified hardware and software systems specifications

-
A Provisioning Parts List

-
Revised Operator/Maintenance technical manuals with COTS addendums

The POM includes $750,000 itemized as follows:

-
Technical Pubs -- $150,000 to augment, finalize and reproduce products provided by NISE-W.

-
Documentation -- $150,000 to augment, finalize and reproduce products provided by NISE-W.

-
Training Products -- $250,000 to augment, finalize and reproduce products provided by NISE-W and develop a separate maintainers course.

-
Provisioning -- $200,000 to augment, finalize and reproduce products provided by NISE-W.

C.
Assumptions:  Assumes placement-in-service of PIP version in FY98 immediately upon completion of final integration/assembly of current system components at using unit locations.

D.
Fiscal Year Spread:  (FY95CB$)

	
	

ILS
	FY98

$750,000


E.
Rationale for FY Phasing:  Consistent with POM fielding schedule.  RECO

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  4.4.5
	Anti-Personnel Obstacle Breaching System (APOBS)

CES Title:  Integrated Logistics Support (ILS)


A.
Cost Element Definition/Contents:  Includes costs for ILS development services to be conducted by the Project Office (APM/L) and MCLB Albany.

B.
Detailed Basis of Estimate:
$387,700
Estimated Value
Calculated value:

$387,668 = $367,268 + $20,400

Calculation of the Likely Value for this Cost Element:

	
	$367,268



$20,400
	Various logistics requirements (1.0% of End Item Procurement
(Cf., CEW 4.1) and Shipping/Storage Containers cost (Cf., CEW 4.4.7)).
Calculated value = 1% x ($31,270,800 + $5,456,000)
[APM/L]
Technical Manual (TM) stock replenishment.
[Cf., Section C of this CEW]


C.
Assumptions:  The Field Cards and Field Card Inserts must be procured in sufficient quantity for training and to replenish losses during training.  The estimated TM cost is based on $50 for 34 (1% of the inventory level) sets annually throughout the service life (12 years).

D.
Fiscal Year Spread:  (FY95$)

	
	_FY98_
$ 175,000
	_FY99_
$ 150,000
	_FY00_
$ 37,700
	_FY01_
$ 12,500
	_FY02_
$ 12,500


E.
Rationale for FY Phasing:  Based on the procurement schedule and when the identified efforts are likely to be performed.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:
	GMF Tri-Band Satellite Communications Terminal

CES Title:  Integrated Logistics Support (ILS)


A.
Cost Element Definition/Contents:  Includes technical data, Interim Contractor Support (ICS) costs in the first year of fielding, depot facilitization, and one-time purchase of COTS software, perpetual licenses and future upgrades.

B.
Detailed Basis of Estimate:  (FY96CB$)

Data costs reflect a total investment of $5,030,553 (11.2% of terminal manufacturing cost = $1,044,550 x 11.2% x 43).  Of this total, $875,000 is expended in FY98 for tech manuals, Logistics Support Analysis, Maintenance Allocation Charts, Reliability Prediction Reports, Safety Assessments and Contractor Maintenance Plans.  The remainder is split between FY01 and FY02 to purchase drawings and update manuals following the planned Marine Corps Maintenance Analysis.

ICS for maintenance is calculated at $50,000/unit for material and labor during the first year of fielding per the Army LCCE and Army experience with the PT contract.

Depot facilitization is costed at $400,000 based on figures in the Army cost estimate.  This includes funds for Depot Maintenance Plant Equipment, tools and tooling, repair guides, and depot level technical data.

COTS software procurement uses costs from the ADCP program of $7,100 for Perpetual Object Code Single User software/license per each site plus $6,500 for each additional user.

	
	$7,100 x 6 sites (3 MEFs, 2 Reserves and School)
	=
	$  42,600

	
	$6500 x (37 systems -- 6 site licenses)
	=
	$201,500

	
	Total
	=
	$244,100
(FY95$)


(FY96CB$ x 000s)

	
	

Fielded Qty
ICS Maint
Data
Depot Fac
Total
	FY98



875
___
875
	FY99

(11)
550

___
550
	FY00

(13)
650

___
650
	FY01

(13)
650
2,078
_400
3,128
	FY02



2,078
_____
2,078
	Total

(37)
1,850
5,031
_400
7,281


Conversion to FY95CB$ =

	
	

Other ILS

COTS Software
Total
	FY98

850
___
850
	FY99

534
_73
607
	FY00

631
_85
716
	FY01

3,037
___86
3,123
	FY02

2,017
_____
2,017
	Total

7,069
_244
7,313


C.
Assumptions:
1.
PWR/Maintenance Float items procured in FY02 do not require fielding support.

2.
Data costs are based on an Army factor derived from AN/TSC-85/93 experience.  The cost includes drawings, organic contract support, operator manuals and other CDRL items.

D.
Fiscal Year Spread:  As shown in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:  Assumes placement in service one year after procurement.  Funds for Technical Data and Depot Facilitization are deferred until after the planned Marine Corps Maintenance Analysis.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
1.
Tech data costs may be reduced by using the results of a Maintenance Analysis to focus on maintenance significant items or by reverse engineering/electronically mapping system components.

2.
Based on US Army PM SATCOM Marine Corps LCCE dated 6/12/95 updated for subsequent changes in Marine Corps quantities/configuration.

Tab 8

Initial Training

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Initial Training
4.4.# (commonly “#” equals “3”)
Investment
PMC [In SVLCCM as “End Item PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  Initial training includes the cost of Initial and Key Personnel Training (IKPT) associated with preparation for Operational Test and Evaluation (OT&E) events, and New Equipment Training Team (NETT) associated with system fielding (including NETT Train-the-Trainer (NETT T-t-T) training).

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.  MARCORSYSCOM PM Training Systems (PM-SST) may provide assistance in estimating Initial Training requirements and costs.  Personnel at the appropriate schoolhouse(s) may also be able to provide assistance.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Cost and Operational Effectiveness Analysis (COEAs) have been completed and documented.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  Costs from each training element will include travel and per diem for personnel attending an individual course.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
Applies to all systems that will require operator and maintenance personnel training prior to (or in conjunction with) the fielding process.

b.
Includes all training incident to fielding regardless of the status of the production line or stage in the acquisition cycle.

c.
Includes TAD for trainers as well as students attending the training.

d.
There are several typical assumptions regarding travel expenses such as:

-
Up to four personnel from the same organization per rental car, unlimited mileage, no additional insurance, etc.

-
Junior enlisted personnel who do not rate per diem (and are provided quarters and messing) will still be paid the minimum per diem.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  Training is phased to and in conjunction with fielding of the system.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
MARCORSYSCOM, PM Training Systems.
b.
MARCORSYSCOM, PMC Budget Branch.
c.
Individual Schoolhouses.
d.
Joint Travel Regulations (JTR).

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Some systems require Systems Administrators in addition to Operators and Maintenance personnel.

b.
Some systems require separate courses of instruction for Organizational Level and Intermediate Level maintenance personnel.

c.
If a course of instruction is extended, per diem and student support costs are incurred.

d.
If a contractor provides the training, costs are incurred for instructor labor and material used during the course.  If military instructors provide training, costs include only materials.

e.
If facilities are insufficient for training and there is a need to construct or modify the facilities, those costs are allocated to the Military Construction (MILCON) appropriation, CES #3.0.

9.
Examples from Previous Cost Estimates.  The examples have been enclosed as samples for quick reference.  Noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  The examples may not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.

a.
JAVELIN Medium Anti-Armor Weapon System LCCE; dated February 1997.  (Enclosed.).

b.
Anti-Personnel Obstacle Breaching System (APOBS) LCCE; dated March 1996.  (Enclosed.).

c.
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.4.3
	JAVELIN

CES Title:  Initial Training


A.
Cost Element Definition/Content.  Includes the User training costs associated with the Total Packaging Fielding (TPF) team of instructors travel expenses to visit Marine Corps sites for training.

B.
Detailed Basis of Estimate:  The Marine Corps will use the TPF concept.  The TPF team will be based out of MCLB Barstow.  The TPF team will comprise a total of 10 civilian personnel.  These key personnel will visit Marine Corps sites to provide training in the use and maintenance of the JAVELIN system, and assist in the supply management of accepting the system.

$2,700,000 Estimated Value to include:

$747,000 in travel and per diem cost involving 35 trips over a 4 year period to various Marine Corps sites in accordance with the JAVELIN fielding plan.

$1,953,000 in civilian salaries for ten civilian personnel at an average GS 12 Step 5 (burdened) level; phased in from FY 97 to a phase out in FY 02.

C.
Assumptions:
1.
Seven members of the TPF would make a visit to each School, and individual regular and reserve infantry battalions during the fielding phase.

2.
Travel rates will be in accordance with the JTR and government air fares will be used (Professional Travel Office).

3.
Airfare is equal to the number of passengers times the airfare ($500-Camp Lejeune, Aberdeen, Quantico, & Reserves; $1,600-Okinawa, Japan).  Departure will be from Los Angeles International Airport.

4.
Per Diem is equal to the number of personnel times the number of training days (21) times the per diem rate ($75-Camp Lejeune, NC, Quantico, VA, Aberdeen, MD and Reserves; $135-Camp Pendleton, NC; $150-Okinawa, Japan) for the location.

5.
Rental vehicle is equal to the number of rental vehicles times the daily rate ($40) plus gasoline.

6.
The civilian personnel rate for a GS12, step 5 is $63,000 per man-year per year.

D.
Fiscal Year Spread:  (FY96$)

E.
Rational for FY Phasing:  Initial fielding of equipment begins in FY 99 and is completed in FY 02.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:  The following tables reflect the calculated costs.

Type A -- Initial Training at Camp Lejeune, NC, Quantico, VA,

Aberdeen, MD, and Reserve Units

	
	Subsystem
	Training Team
Personnel
	Air Fare
	Per Diem
	Rental Vehicle
	Total

	
	CLU
	2
	$1,000
	$3,150
	$2,520
	$6,670

	
	Missile
	2
	$1,000
	$3,150
	
	$4,150

	
	Trng Devices
	2
	$1,000
	$3,150
	
	$4,150

	
	Team Leader
	1
	$500
	$1,575
	
	$2,075

	
	
	
	
	
	Total Per Trip:
	$17,045


Type B -- Initial Training at Camp Pendleton, CA

	
	Subsystem
	Training Team
Personnel
	Air Fare
	Per Diem
	Rental Vehicle
	Total

	
	CLU
	2
	0
	$5,670
	$2520
	$8,190

	
	Missile
	2
	0
	$5,670
	
	$5,670

	
	Trng Devices
	2
	0
	$5,670
	
	$5,670

	
	Team Leader
	1
	0
	$2,835
	
	$2,835

	
	
	
	
	
	Total Per Trip:
	$22,365


Type C -- Initial Training at Okinawa, Japan

	
	Subsystem
	Training Team
Personnel
	Air Fare
	Per Diem
	Rental Vehicle
	Total

	
	CLU
	2
	$3,200
	$6,300
	$0
	$9,500

	
	Missile
	2
	$3,200
	$6,300
	
	$9,500

	
	Trng Devices
	2
	$3,200
	$6,300
	
	$9,500

	
	Team Leader
	1
	$1,600
	$3,150
	
	$4,750

	
	
	
	
	
	Total Per Trip:
	$33,250


TPF Civilian Personnel Costs

	
	
	Man-years
	Total

	
	FY 97
	0.5
	$31,500

	
	FY 98
	2.5
	$157,500

	
	FY 99
	7
	$440,999

	
	FY 00
	10
	$629,999

	
	FY 01
	7
	$440,999

	
	FY 02
	4
	$251,999

	
	
	Total:
	$1,952,996


Total Initial Training Costs = Training + Personnel

= 1 Fielding Trip, Aberdeen + 1 Fielding Trip, Quantico + 10 Fielding Trips, Camp Pendleton + 8 Fielding Trips, Camp Lejeune + 6 Fielding Trips, Okinawa + 9 Fielding Trips, Reserves + TPF Personnel Pay.

= 1(17,045) + 1(17,045) + 10(22,365) + 8(17,045) + 6(33,250) + 9 (17,045) + 1,952,996

= 747,005 + 1,952,996

= 2,700,000

Cost Estimating Worksheet

	Program Name:

CES #:  4.4.1
	Anti-Personnel Obstacle Breaching System (APOBS)

CES Title:  Initial Training


A.
Cost Element Definition/Contents:  Includes the cost of Instructor and Key Personnel Training (IKPT) associated with preparation for OT&E events and curriculum development for sustainment training, and New Equipment Training (NET) associated with system fielding.

B.
Detailed Basis of Estimate:
$154,200
Estimated Value
Calculated value:

$154,240 = $81,120 + $62,550 + $10,570

Calculation of the Likely Value for this Cost Element:

	
	$81,120
	Total Courseware Development
[Captain W. Mattes, PM-SST]

	
	
	$36,000
$1,800
$43,320
	
	Curriculum Development Labor
Curriculum Development Material
Curriculum Developer Travel

	
	$62,550
	Total Instructor & Key Personnel Training (IKPT)
[Captain W. Mattes, PM-SST]

	
	
	$7,200
$9,600
$45,750
	
	Curriculum Update Labor
IKPT Instructor Labor
Student Travel

	
	$10,570
	Total New Equipment Team Training (NETT)
[Captain W. Mattes, PM-SST]

	
	
	$10,570
	
	NETT Instructor Travel


C.
Assumptions:
1.
The Courseware Development costs includes an assumption of 24 hours of operator training.  Curriculum Development labor costs at the rate of five hours per hour of instruction (at $300 per hour), $75 per hour of instruction for Curriculum Development material costs, and 12 days of travel for four curriculum developers ($1,000 fares, $200 per diem, $35 daily car rental (one per two developers) have been included in the estimate.

2.
The IKPT costs include one hour of courseware updating per hour of instruction (at $300 per hour).  The course would be provided by two instructors (at $200 per hour).  Student Travel costs are based on five days and 40 students ($700 fares, $80 per diem, $35 daily car rental (one per four students)).

3.
The NETT costs would be provided by four military instructors for seven days at two sites ($700 fares, $80 per diem, $35 daily car rental).

D.
Fiscal Year Spread:  (FY95$)

	
	__FY99__
$143,600
	_FY00_
$10,600


E.
Rationale for FY Phasing:  The IKPT and curriculum development would occur in the year of OT&E events (FY99), and NET would occur in the first year of fielding to the FMF (FY00).

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:  The initial training of reservists may require additional costs beyond those currently estimated under this cost element.  However, the travel funds identified in CEW #4.4.3 should be sufficient to absorb this expense, if necessary.

H.
Other Comments:
Cost Estimating Workshop

	Program Name:

CES #:  4.4.1
	Joint Tactical Information Distribution System (JTIDS)

CES Title:  Initial Training


A.
Cost Element Definition/Contents:  Includes the cost of Instructor and Key Personnel Training (IKPT) associated with preparation for OT&E events and curriculum development for sustainment training, and New Equipment Training (NET) associated with system fielding (including NET Team Train-the-Trainer training).

B.
Detailed Basis of Estimate:
$151,700
Estimated Value
Calculated value:

$151,720 = $70,122 + $44,732 + $36,866

Calculation of the Likely Value for this Cost Element:

	
	$70,122



$44,732



$36,866
	IKPT including:  curriculum development, course materials, Litton instructors, and travel
($25,000 + $2,500 + $6,154 + $36,468)
[Cf., Section H Item #1]
NETT Train-the-Trainer training including:  curriculum development, course materials, Litton instructors, and travel
($10,000 + $1,200 + $6,154 + $27,378)
[Cf., Section H Item #2]
NET including:  course materials and travel ($1,000 + $35,866)
[Cf., Section H Item #3]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$)

	
	__FY97__
$ 70,134
	__FY98__
$ 50,839
	__FY99__
$ 30,727


E.
Rationale for FY Phasing:  Based on program schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
1.
IKPT costs include curriculum development, course materials, Litton instructors, and travel (air fare, per diem, and rental car) expenses for four MCCES instructors (two operations and two maintenance specialists) to attend a one week course at Litton’s Augora Hills site.  Other attendees include one MCTSSA representative, 10 operations and maintenance personnel from MACS-1 who will participate in the Operational Assessment, and two personnel (an operator and one maintenance person) from each MACS (i.e., -1, -2, -4, -6, -7, -24 & -24 Det A).  The training is expected to occur in Jun97 [Program Schedule].

Curriculum development and course materials costs are estimated as $25,000 and $2,500 respectively.  Two Litton instructors for two weeks using an $80,000 annual Labor Rate (loaded) yields $6,154 (2 * (2/52) * $80,000).  [Major Herrera IPR at Litton]

Air fares (Government contract rates [PTO]), per diem (6 days local, 7 days non-local CONUS and 8 days overseas [JTR]), local travel (taxi [PTO] doubled for MACS-2 and MACS-6), rental car (unlimited mileage, based on no more than four travelers from one origin per car [PTO]), and gasoline [PTO] reimbursement (doubled for local (i.e., Camp Pendleton and MCCES)) expenses are estimated as follows:

	
	Destination:  Litton

Origin:
	
	

Air Fare
	Per Diem
(Ldg + MI&E)
+ Local Travel
	Rental
Car
+ Gas
	

Total

	
	MCCES 29 Palms, CA

4 for 6 days
	Rate:

Estimate:
	

N/A
	($102+$38)

$3,360
	$30/day
+$50
$230
	


$3,590

	
	MCTSSA Camp Pendleton, CA

1 for 6 days
	Rate:

Estimate:
	

N/A
	($102+$38)

$840
	$30/day
+$50
$230
	

$1,070

	
	MACS-1 Camp Pendleton, CA

2 for 6 days
	Rate:

Estimate:
	

N/A
	($102+$38)

$1,680
	$30/day
+$50
$230
	

$1,910

	
	MACS-2 Beaufort, SC

2 for 7 days
	Rate:

Estimate:
	$614

$1,228
	($102+$38)
+$50
$2,060
	$30/day
+$25
$235
	

$3,523

	
	MACS-4 Okinawa, JA

2 for 8 days
	Rate:

Estimate:
	$1,380

$2,760
	($102+$38)
+$25
$2,010
	$30/day
+$25
$265
	

$5,035

	
	MACS-6 Cherry Point, NC

2 for 7 days
	Rate:

Estimate:
	$524

$1,048
	($102+$38)
+$50
$2,060
	$30/day
+$25
$235
	

$3,343

	
	Origin:  MCCES

Destination:
	
	

Air Fare
	Per Diem
(Ldg + MI&E)
+ Local Travel
	Rental
Car
+ Gas
	

Total

	
	MACS-1 Camp Pendleton, CA

2 for 6 days
	Rate:

Estimate:
	

N/A
	($102+$38)

$1,960
	$30/day
+$50
$230
	

$2,190

	
	MACS-2 Beaufort, SC

2 for 7 days
	Rate:

Estimate:
	$412

$824
	($73+$34)
+$50
$1,598
	$30/day
+$25
$235
	

$1,833

	
	MACS-4 Okinawa, JA

2 for 8 days
	Rate:

Estimate:
	$1,528

$3,056
	($122+$99)
+$50
$3,636
	$30/day
+$25
$265
	

$6,957

	
	MACS-6 Cherry Point, NC

2 for 7 days
	Rate:

Estimate:
	$644

$1,288
	($59+$30)
+$50
$1,346
	$30/day
+$25
$235
	

$2,869

	
	MACS-7 Yuma, AZ

2 for 6 days
	Rate:

Estimate:
	

N/A
	($60+$26)
+$50
$1,032
	$30/day
+$50
$230
	

$1,262

	
	MACS-24 Dam Neck, VA

2 for 7 days
	Rate:

Estimate:
	$382

$764
	($98+$34)
+$50
$1,948
	$30/day
+$25
$235
	

$2,947

	
	MACS-24 Det A Denver, CO

2 for 7 days
	Rate:

Estimate:
	$270

$540
	($77+$38)
+$50
$1,710
	$30/day
+$25
$235
	

$2,485

	
	MTACS-18 Okinawa, JA

2 for 8 days
	Rate:

Estimate:
	$1,528

$3,056
	($122+$99)
+$50
$3,636
	$30/day
+$25
$265
	

$6,957

	
	MTACS-28 Cherry Point

2 for 7 days
	Rate:

Estimate:
	$644

$1,288
	($59+$30)
+$50
$1,346
	$30/day
+$25
$235
	

$2,869

	
	MTACS-38 El Toro, CA

2 for 6 days
	Rate:

Estimate:
	

N/A
	($102+$38)

$1,960
	$30/day
+$50
$230
	

$2,190

	
	MTACS-48 Glenview, IL

2 for 7 days
	Rate:

Estimate:
	$492

$984
	($104+$38)
+$50
$2,088
	$30/day
+$25
$235
	

$3,307

	
	Total:
	
	
	
	
	$35,866


Tab 9

Technical Data

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Technical Data
4.4.#
Investment
PMC [In SVLCCM as “End Item PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  Includes the cost of production and development of technical manuals (including Interactive Electronic Technical Manuals (IETMs)) as well as any government responsible activities, such as Validation and Verification (V&V).  This cost element does not include the development of the Technical Manual to a Camera Ready Copy (CRC) or master CD level, which is usually the responsibility of the manufacturer and is included in the price of the End Item (addressed in CES # 4.1).  Nor does it include the preparation of any Technical Data Package (TDP) or Rights to Technical Data, which are also typically included in CES #4.1.

2.
Estimating Methodologies.  (CEW Section B).  MARCORSYSCOM Technical Documentation Branch (PSD) should be consulted on all matters relating to Technical Data cost estimating.  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query the PO to identify similar End Items that may be appropriate for applying the analogous methodology.  The analyst must account for the size, scope, and level of detail for differing manuals (i.e., operator manuals, maintenance manuals, or combined manuals), and the corresponding intended use/destination of the manuals (i.e., organizational, intermediate, or depot level).  Production cost is the driver.

Note that commodity differences may have an impact on the size and complexity of the manuals.  For example, costly-to-produce fold-out charts are more likely to be required for complex systems such as communications, electronics, and radars.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  Knowing the characteristics of the manual and the quantity and distribution of the manuals or IETMs, the analyst may apply current commercial printing/production rates to develop the estimated value.  Those items that influence the cost of producing the manuals or IETMs include:  color or black and white copies, standard or fold-out pages, and type of cover stock or labeling used.  The following rates should be checked against current rates, but may be useful for placeholder values:

•
Technical Manual reproduction costs may range from $0.17 (including binding) [Lightweight 155mm Howitzer LW155 LCCE; dated February 1995] to $0.22 [Trojan SPIRIT II LCCE; dated September 1995].

•
CD-ROM reproduction cost has been estimated at $2.50 per disc, for large quantities [IETM Cost Study, dated June 1994].

•
$50,000 has been used as an estimate to augment commercial manuals and reproduce copies for distribution [Data Automated Communications Terminal (DACT) LCCE; dated November 1995].

•
$100,000 has been used as an estimate of converting IETM data to Technical Manual Camera Ready Copy (CRC) format [Enhanced Reverse Osmosis Water Purification Unit (EROWPU) LCCE; dated November 1995].

•
$10,000 has been used as an estimate of revising Technical Manual data to account for differences between Army and Marine Corps maintenance concepts and philosophies [Javelin Intermediate Maintenance Study, dated May 1994].

•
$1,000 has been used as an estimate for printing and distribution of revised inter-service technical manuals [Javelin Intermediate Maintenance Study, dated May 1994].

The PO, APM/L, or PSD representative should be able to provide the distribution, quantity and current commercial printing/production rates for the manuals.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The phasing of Technical Data costs should be consistent with the delivery profiles.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
References/Points of Contact.
a.
Technical Documentation Branch (PSD), MARCORSYSCOM, Comm:  703-784-4570, DSN:  278-4570.

b.
Defense Printing Service or other Joint Committee on Printing (JCP) representative, Comm:  703-607-5210.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
If Rights to Technical Data are desired, and have not been included in EIP, charges should be applied under Other Direct Supporting Costs (ODSC) (CES #4.4), such as in the Light Armored Vehicle-Air Defense (LAV-AD) LCCE; dated December 1995.  This may be addressed as either a sub-element of technical data or addressed separately.  Since the manufacturer will be attempting to recoup all potential profit loss or market position (commercial and/or Foreign Military Sales), such costs are not only difficult to estimate, but may become a significant cost driver to the entire program.

b.
Should the analyst need to separately estimate the cost of the Technical Data Package, a value of $300,000 (or nearly 7.6% of EIP) has been used as an estimate of a complete set of Level Two drawings and associated Provisioning Technical Documentation (PTD).  [Joint Tactical Information Distribution System Module, AN/TYQ-JTIDS, dated June 1996].

c.
The cost to develop Technical Manuals has been estimated at $500 per page.  [MK93 MOD 0, Dual Mount LCCE; dated May 1995].  Alternatively, a CER of 3% of the EIP (less those GFE components previously fielded) has been used [Air Defense Communications Platform (ADCP), dated September 1995].  The cost to develop an IETM was estimated at $150,000, which is roughly 3.8% of EIP [Joint Tactical Information Distribution System Module LCCE, AN/TYQ-JTIDS, dated June 1996].

d.
The cost to revise manuals has been estimated at $250 per page [Trojan SPIRIT II LCCE; dated September 1995].

e.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.  (Enclosed.  This is an example of the government funding an independent contractor to develop an IETM, and contracting out the IETM production and distribution.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.4.3
	Joint Tactical Information Distribution System (JTIDS)

CES Title:  Technical Manuals


A.
Cost Element Definition/Contents:  Includes costs for development, reproduction, and distribution of Technical Manuals.

B.
Detailed Basis of Estimate:
$100,000  Estimated Value
Calculated value:

$100,000 = $100,000

Calculation of the Likely Value for this Cost Element:

	
	$100,000
	Estimated cost of the IETM costs not completed during the R&D phase
(Cf., CEW 3.3).
[Litton Rough Order of Magnitude (ROM) estimate provided to
Mr. W. Simpson, APM/L]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$)

	
	__FY98__
$ 100,000


E.
Rationale for FY Phasing:  Based on program schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Tab 10

Engineering Change Proposals (ECPs)

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Engineering Change Proposals (ECPs)
4.4.#
Investment
PMC [In SVLCCM as “End Item PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  Includes the cost of that will occur to correct deficiencies and for value engineering.  ECPs represent contract changes, deviations, waivers, and Engineering Change Orders (ECOs) during the production of the system.  ECPs are a reserve for both known and unknown contract changes.  It is a reserve over and above allowances for risk.  (It does not include reserves for “requirements creep.”) Field changes to previously fielded End Items performed while the production line is still operating may be included in this cost element.  The cost of manufacturing the Field Change Kit and the costs to install the Field Change should be included.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.  MARCORSYSCOM PSE should be consulted for any estimate of this cost element.

b.
Analogous.  The analyst may query the PO to identify similar End Items that may be appropriate for applying the analogous methodology.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total ECPs cost.  Additionally, discrete changes available from contract proposal data and/or negotiated prices can be used.  From this, an adjusted factor can be applied to the appropriate fiscal years where specific changes are still an unknown.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The costs should be phased across the production period in a manner which reflects the anticipated outlay.  One view is that the prevalence of such items would be earlier in the production phase where OT problems or producibility considerations increase the likelihood of design changes.  Most changes of this type would likely be less costly to implement.  Another view is that it may be appropriate to increase the proportion assigned towards the end due to the likelihood that the costs of implementation will be significantly higher.  If the analyst has no system-specific information to support either of these conflicting theories, the costs may be spread evenly across the production period.  Procurement lead-time of initial spares (or other support items for the ECP implementation) should also be taken in to consideration to ensure availability to support IOC/FOC.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  Typical risk/uncertainty factors for this cost element include:

a.
Higher factors may be justified for programs with major software efforts (when significant uncertainty exists about the lines-of-code required) or major hardware efforts (where risk in using new technologies is high).  Lower values may be justified for programs with lower hardware or software development risk.

7.
References/Points of Contact.

a.
MARCORSYSCOM (PSE), Comm:  784-4471.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
The longer a production line is in operation, the more likely that that ECPs implemented in production will require Field Change Kit production and installation to ensure continuity of the entire system’s population.

b.
The particular End Item being estimated may cause the analyst to address additional considerations that are not listed here, but are system specific and unknown at this time.

9.
Examples From Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Joint Surveillance Target Attack Radar System (JSTARS) Common Ground Station (CGS) LCCE; dated June 1997.  (Enclosed.).

b.
Anti-Personnel Obstacle Breaching System (APOBS) LCCE; dated March 1996.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.4.3
	Joint Stars Common Ground Station

CES Title:  Engineering Change Proposals (ECPs)


A.
Cost Element Definition/Contents:  Includes the official changes made to the system during production (before acceptance by the service).

B.
Detailed Basis of Estimate:  The ECP cost is estimated as a percentage of the EIP cost.  When the selected factor is used, the calculation yields:

	
	Percentage

8.0%
[POM Init Hndbk]
	x

x
	Estimated EIP cost

$6,746,000
[CEW 4.1 Item B.2]
	=

=
	Total

$539,680


Therefore, the total estimated ECP cost is:  $540,000.

C.
Assumptions:
1.
The POM Initiative Handbook guidance on determining costs for ECPs suggests using a factor in the range of 5-10% of the EIP cost.  The 5% factor is for well-defined systems (with few changes needed) and the 10% factor is used for systems whose design is in flux.  A factor of 8% is selected to cover both Army initiated changes and Marine Corps initiated changes which may further separate the JSTARS CGS from the systems estimated by PM JSTARS.

2.
Engineering changes will be designed, fabricated, assembled, and implemented coincident with production.

D.
Fiscal Year Spread:  (FY97$K)

	
	FY97
0
	FY98
362
	FY99
178
	FY00
0
	FY01
0
	FY02
0
	FY03
0
	Total
540


E.
Rationale for FY Phasing:  Assume 67% of ECPs occur in FY98 and 33% in FY99.

F.
Cross-Checks Performed and Results:
1.
Using the percentage of the POE95 total procurement-funded estimate represented by the ECP portion of the POE95 estimate (i.e., 2.3%), and applying this percentage against the adjusted PM JSTARS total procurement-funded estimate ($9,542,000), the ECP cost would be:

2.3% x $9,542,000 = $219,466 or $219,000 (rounded)

G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  4.4.6
	Anti-Personnel Obstacle Breaching System (APOBS)

CES Title:  Engineering Change Proposals


A.
Cost Element Definition/Contents:  Includes costs for development and implementation of Engineering Change Proposals (ECPs) implemented during the production phase.

B.
Detailed Basis of Estimate:
$917,700
Estimated Value
Calculated value:

$917,730 = $5,400 x 5% x 3,399

Calculation of the Likely Value for this Cost Element:

	
	$5,400


5%

3,399
	Materials portion of the AUC.
[Cf., CEW 4.1]

Percent of material costs necessary for ECPs [APM/L]

Quantity of APOBS units
[APOBS P-20A Sheet (Upper Half), DFM-P]


C.
Assumptions:

D.
Fiscal Year Spread:  (FY95$)

	
	__FY98__
$183,600
	__FY99__
$183,600
	__FY00__
$183,600
	__FY01__
$183,600
	__FY02__
$183,300


E.
Rationale for FY Phasing:  Intend to procure APOBS units in accordance with the following schedule:

	
	FY98
680
	FY99
680
	FY00
680
	FY01
680
	FY02
679


F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Tab 11

Transportation

Cost Element Estimating Guide

	Cost Element (CE):
CE Subcategories:

Typical CES #:

Phases:

Appropriations:
	Transportation
First Destination Transportation (FDT)
Second Destination Transportation (SDT)
FDT -- 4.5.1
SDT -- 4.5.2
FDT -- Investment
SDT -- Investment
FDT -- PMC [In SVLCCM as “End Item PMC”]
SDT -- O&MMC [In SVLCCM as “Support O&MMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  This cost element deals only with the transportation costs associated with the procurement of an End Item, it does not account for the transportation costs incurred as a result of one of the following actions:

•
Shipment of End Items from a user organization back to depot for maintenance.

•
Redistribution of End Items once the Initial Procurement and Fielding have taken place.

This cost element can be broken down into two subcategories (First Destination Transportation (FDT) and Second Destination Transportation (SDT)) as follows:

FDT includes the cost of transporting End Items from the manufacturer’s site to the location where the Marine Corps first takes possession.  Depending on the fielding approach selected, FDT costs are either directly from the manufacturing plant to the end users’ site, or to a systems integration site such as one of the Marine Corps Logistics Bases (MCLBs).

SDT exists when the End Items are not shipped directly from the manufacturer to their final delivery sites.  For example, MCLB Albany is a common integration site where a shelterized system may be installed on a HMMWV that was provided as GFE.  Another common circumstance would be when GFE from various sites are provided to a manufacturer for integration into a complete End Item.  The latter example addresses a situation which would be technical entitled “Transportation Of Things” (TOT), since both are related to transportation of a program’s assets and use O&MMC funding.  The return of EDMs, prototypes, or LRIPs for retrofit and upgrading to production standards would also be treated as an SDT cost.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for either FDT or SDT:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query the PO to identify similar End Items that may be appropriate for applying the analogous methodology.  The costs for End Items with similar weight and volume can be used so long as the analyst accounts for destination differences, and quantity.

c.
Parametric.  A few parametric factors have been found useful when there are insufficient data for using the Engineering methodology.  Usually the Cost Estimating Relationship (CER) is a percentage factor multiplied by the system End Item Procurement (EIP) unit cost.  This method is especially useful when origins or destinations have not yet been determined.  It may be of sufficient accuracy considering the relative magnitude of this cost element to the program’s total life cycle cost.  The following algorithm is typical:

Transportation Costs = Transportation factor x System EIP

	Sample Transportation Factors Used in Previous Estimates

	Percentage Factor
	Source
	Previous Estimate

	1%
	US Army PM SATCOM USMC
LCCE, dated 12 June 1995
	LCCE for the Ground Mobile Forces Tri-Band Satellite Communications Terminal, dated September 1995

	3%
	Unknown
	LCCE for the Portable Automated Computerized Lightweight Expandable Search System (PACLESS), dated April 1995


d.
Engineering (Bottom-Up).  Knowing the origins, destinations, weight and cubic data, quantities and delivery schedule, the analyst may apply current transportation rates to develop the estimated value.  The PO (or the supporting System’s Engineer (SE)) should be able to provide the necessary data.  Occasionally, one or more items may have to be assumed.  These and all other relevant information and calculations should be kept in a spreadsheet.  A spreadsheet will give the analyst flexibility and help in avoiding arithmetic errors.  Using the sources noted in Section 7, the analyst calculates the mileage, selects the appropriate rates, and develops the CONUS (or ground transportation) portion of the estimate.  Similarly the analyst selects the port handling fees and shipping charges for the OCONUS (or maritime shipping) portion of the estimate.

CONUS Transportation costs are calculated for each destination, and then summed.  The analyst selects the appropriate Transportation Mode Rate based on the selected mode of transportation considering the shipment’s weight (e.g., rail >10,000 tons).  (The costs of ground transportation of the OCONUS-destined End Items to the port of origin may be addressed as a part of CONUS Transportation cost, as long as they are not double-counted within the OCONUS Transportation costs.  When this option is selected, the title “Ground Transportation” is common.)

	
	CONUS Transportation Costs =
	Quantity x weight (tons) x
distance (miles) x
Transportation Mode Rate
($/ton/mile)


Similarly, OCONUS transportation costs are calculated for each destination, and then summed.  The costs of ground transportation of the OCONUS-destined End Items to the port of origin are calculated.  (If these costs have been included in a “Ground Transportation” subelement, the remaining OCONUS costs are commonly titled “Maritime Shipping.”)

	
	OCONUS Transportation Costs =
	Ground transportation cost to the port of origin + Maritime Shipping Fees


Maritime Shipping costs include port handling fees for both ports, and the shipping fees for the transoceanic transit.  The analyst selects the port handling fees based on the ports of origin and destination.  Shipping fees vary by the ocean transited.  These fees are expressed in dollars per Measurement Ton ($/MT) which is the volume (in cubic feet) divided by a constant of forty (1 MT = Volume (cu. ft.)/40).  (Long Beach is the typical West Coast port of embarkation.  The East Coast rates do not relate to a specific port.)

	
	Maritime Shipping Fees =
	Volume (measurement tons) x (Port handling fee at origin + Port handling fee at destination + Shipping fees) x quantity


Note:
Another option for developing the estimate for this cost element is to use the Transportation Cost Determination Model (TCDM).  The TDCM is a semi-automated, cost estimating model developed and maintained by the Analysis Branch (PAE-A).  The model operates in a DOS environment making calculations based on user inputs for origin, destinations, quantities, system weight, system volume, and appropriate transportation rates and factors.  Distances between origin and destination are entered for specific estimates and maintained in an internal database for use on future estimates.  The model includes algorithms for calculating costs for both CONUS and OCONUS destinations.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The phasing of transportation costs should be consistent with the delivery profile.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
References/Points of Contact.
a.
Summary Version Life Cycle Cost Model Rates and Factors Study, dated June 1996.

b.
Military Traffic Management Command (MTMC) Traffic Management Progress Report, dated 19 April 1994.  Note:  This is the version that supported the SVLCCM Rates and Factors Study referenced above, and is the annual report for FY93.

c.
Transportation and Travel, Official Table Of Distances NAVSO P-2471, dated January 1992.  Note:  A variety of fiche, atlas, and World Wide Web sources may be used, but this is the official reference for the Department of the Navy.

d.
Transportation Management Office (TMO), Quantico, Mr. J. Brown, Comm:  784-2837, DSN:  278-2837.

e.
HQMC, DC/S I&L, Traffic Management Branch (LFT), Ms. Linda Robinson, Comm:  703-696-0845, DSN:  226-0845; or Mr. Fred Schutzs, Comm:  703-696-0844, DSN:  226-0844.

f.
Transportation Office, Defense Depot Albany, Mr. J. Euve, Comm:  912-439-5829, DSN:  567-5829.

g.
MTMC, Ms. Janet DeAngelo, Comm:  703-681-6589.

h.
Military Sealift Command (MSC), 202-685-5811.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
When using the parametric methodology, the analyst may legitimately delete the value of Integration Labor (if deemed appropriate) from the EIP value by which the factor is multiplied.

b.
Drawbacks to the parametric methodology include insufficient background information on the derivation of the factors.  Such insight would permit the analyst to determine if factor adjustments may be appropriate (e.g., variations due to deliveries of “rolling stock,” containerized cargo, palletized cargo, break bulk cargo, or the special requirements when transporting ammunition, etc.).

c.
The analyst must also ensure that the cost of transportation of End Items has not been incorporated into the Unit Cost of the End Items.  Some contracts provide for FOB Delivery pricing.  Occasionally GFE item costs include delivery to the site designated by the Program Manager.

d.
When possible, the analyst should consider obtaining quotes (or pseudo-quotes) from a sample transportation corporation based on a more precise understanding of the PO’s intentions or system characteristics.  The Transportation Office at Quantico may assist in such efforts.  For example, experience at MCLB-A (Section 7, item e) indicates that up to three Heavy HMMWVs may be shipped as a unit by truck at a rate of $0.99/mile.  Therefore, such specific data should be used when available.  Otherwise, the analyst would be using the Heavy HMMWV weight (10,000 lbs.) and a MTMC (Section 7, item c) rate of $0.0793/ton-mile, or $0.3965/mile per Heavy HMMWV.  Since the MTMC rates are aggregates of multiple commodities of various sizes, shipment configurations, and modes, their values may be overly optimistic.  The more tailored estimating method that is based on more detailed shipping data is preferred.  For example, postal or overnight freight rates for some items may provide a far more realistic cost estimate, if such is the likely mode of shipment.

e.
SDT is O&MMC-funded regardless of the quantity of Operational End Items (OEIs) and Reserve End Items (REIs) supported.

f.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Enhanced Reverse Osmosis Water Purification Unit (EROWPU) LCCE; dated November 1995.  (Enclosed.  This is an example where the distances are not known, but other data required for the Engineering methodology are available.  Also, note the use of the Parametric methodology cross-check shown in Section F.).

b.
Anti-Personnel Obstacle Breaching System (APOBS) LCCE; dated March 1996.  (Enclosed.).

c.
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.  (Enclosed.  This is an example where the distances and other data required for the Engineering methodology are available.  First and Second Destination Transportation.).

d.
Ground Mobile Forces (GMF) Tri-Band Satellite Communications Terminal LCCE; dated September 1995.  (Enclosed.  This is an example of the use of the parametric methodology.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.5.1
	Enhanced Reverse Osmosis Water Purification Unit (EROWPU)

CES Title:  First Destination Transportation


A.
Cost Element Definition/Contents:  Includes costs associated with delivery of end items to the appropriate recipient organization of the systems.

B.
Detailed Basis of Estimate:
$270,700
Estimated Value
Calculated value:

$270,745 = $114,750 + $155,995

Calculation of the Likely Value for this Cost Element:

	
	$114,750
	Ground transport at:
	$510 per system


	
	Unit Locations
	Qty
	Cost

	
	Camp Pendleton, CA
Camp Lejeune, NC
Long Beach, CA (Oki)
Albany, GA
Barstow, CA
Charleston, WV
Roanoake, VA
Lynchburg, VA
Knoxville, TN
Baltimore, MD
Gary, IN
South Bend, IN
Peoria, IL
Salem, OR
	40
46
30
77
12
2
2
2
2
4
2
2
2
__2
225
	$20,400
$23,460
$15,300
$39,270
$6,120
$1,020
$1,020
$1,020
$1,020
$2,040
$1,020
$1,020
$1,020
__$1,020
$114,750

	
	$155,995
	Overseas Shipment for
	3.0 systems
	
18.4 Meas. Tons

	
	Fee Description
	Rate
	Cost

	
	Port Fees -- Long Beach
Port Fees -- Okinawa
Shipping Fees -- LB/Oki
Total
	$115.80
$37.00
$129.80
	$63,922
$20,424
_$71,650
$155,995


C.
Assumptions:  War Reserve end items (NALMEB, MPF, and Depot Maintenance Float) will be delivered to MCLB Albany (except 12 DM Float items will be sent to MCLB Barstow).  OEIs and REIs will be sent to the using CONUS units by rail, and by rail to Long Beach, CA for shipping to Okinawa.  The rail cost for items over 5 tons is $0591 per ton-mile [TMPR ‘93].  The EROWPU will require approximately 15% additional weight and cubic envelope to account for packing materials, yielding 5.75 tons and 18.4 Measurement Tons (40 cu.ft./MT).

Since the place of manufacture is unknown, an average distance for CONUS transportation was assumed to be 1,500 miles.  Thus, the cost to transport each EROWPU system is estimated as $510.  The port handling and transoceanic shipping rates are noted in the calculations above [TMPR ‘93].

D.
Fiscal Year Spread:  (FY95$)

	
	__FY03__
$217,195
	_FY04_
$ 28,005
	_FY05_
$ 25,500


E.
Rationale for FY Phasing:  FDT costs are incurred in the year of fielding.

F.
Cross-Checks Performed and Results:  The Army’s standard estimator for transportation of 1% of EIP would yield $419,150

G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  4.5.1
	Anti-Personnel Obstacle Breaching System (APOBS)

CES Title:  First Destination Transportation


A.
Cost Element Definition/Contents:  Includes costs associated with delivery of end items to the appropriate recipient organization of the systems.

B.
Detailed Basis of Estimate:
$189,000
Estimated Value
Calculated value:

$189,000 = $2,100 x 30 x 3

Calculation of the Likely Value for this Cost Element:

	
	$2,100


30
	Ground transportation (munitions) costs per truck
[Mr. T. Sergerson, Crane Ammunition Activity]

Truckloads to be transported to each of the three initial storage sites
(rounded)
Calculated value = 29.8 = (3,399/3)/38

	
	
	3,399

3

38
	Quantity of APOBS units
[APOBS P-20A Sheet (Upper Half), DFM-P].
Initial storage sites
[Project Officer]
Containers per truckload
[Mr. K. Poteet, NSWC-CD]

	
	3
	Initial storage sites
[Project Officer]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$)

	
	_FY99_
$37,800
	_FY00_
$37,800
	_FY01_
$37,800
	_FY02_
$37,800
	_FY03_
$37,800


E.
Rationale for FY Phasing:  FDT costs are incurred in the year of fielding and is based on the following truckloads per year:

	
	FY99

18
	FY00

18
	FY01

18
	FY02

18
	FY03

18


F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments
Cost Estimating Worksheet

	Program Name:

CES #:  4.5.1
	Joint Tactical Information Distribution System (JTIDS)

CES Title:  First Destination Transportation


A.
Cost Element Definition/Contents:  Includes costs associated with delivery of end items to the appropriate recipient organization of the systems.

B.
Detailed Basis of Estimate:
$4,900
Estimated Value
Calculated value:

$4,930 = $4,930

Calculation of the Likely Value for this Cost Element:

	
	$4,930
	Cost of delivering all production AN/TYQ JTIDS modules and the Training Device ($2,056 + $2,874)
[Cf., Section H Item #1]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$)

	
	_FY98_
$ 1,757
	_FY99_
$ 3,143


E.
Rationale for FY Phasing:  Based on delivery schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
1.
Cost of delivering the production AN/TYQ-JTIDS modules from the Contractor’s to their final destinations:

	
	Assuming:
	(Cf., transportation assumptions Section H Item #3 of CEW 3.1.  Only
differences are indicated here.)
3,000 lbs per module with JTIDS Class 2 Terminal
(i.e., without the HPAG)
[TM 09793A-14&P and Major G. Kendley USMC LO to JTIDS JPO]
Ground Transportation costs from Litton’s site (Augora Hills, CA) to the following organizations or intermediate port (Long Beach, CA):


	
	Origin:  Litton
Destination:
	FY
	Miles
	System
Weight
	Ton-
Miles
	Ground
Total

	
	
MACS-1
MCB Camp Pendleton CA
	98
	134
	3,250
	218
	$18

	
	
MACS-2
MCAS Beaufort SC
	99
	2,468
	3,250
	4,011
	$335

	
	
MACS-4
MCAS Futenma Okinawa
via Long Beach CA
	98
	70
	3,250
	114
	$10

	
	
MACS-4
MCAS Futenma Okinawa
via Long Beach CA
	99
	70
	3,250
	114
	$10

	
	
MACS-6
MCAS Cherry Point NC
	98
	2,696
	3,250
	4,381
	$365

	
	
MACS-7
MCAS Yuma AZ
	99
	329
	3,250
	535
	$45

	
	
MACS-24Dam Neck VA
	98
	2,744
	3,250
	4,459
	$372

	
	
MACS-24 Det A
Denver CO
	99
	1,076
	3,250
	1,749
	$146

	
	
MTACS-18
MCAS Futenma Okinawa
via Long Beach CA
	99
	70
	3,000
	105
	$9

	
	
MTACS-28
MCAS Cherry Point NC
	99
	2,696
	3,000
	4,044
	$337

	
	
MTACS-38
MCAS El Toro CA
	99
	93
	3,000
	140
	$12

	
	
MTACS-48
NAS Glenview IL
	99
	2,089
	3,000
	3,134
	$261

	
	
MCTSSA
MCB Camp Pendleton CA
	98
	134
	3,250
	218
	$18

	
	
MCTSSA
MCB Camp Pendleton CA
	99
	134
	3,000
	201
	$17

	
	
MCCES
MCAGCC 29 Palms CA
	98
	198
	3,250
	322
	$27

	
	
MCCES
MCAGCC 29 Palms CA
	99
x3
	198
	3,000
	891
	$74

	
	Total:
	6/
/12
	
	
	
	$2,056


Overseas Transportation costs from Long Beach, CA to the following organizations:

	
	Origin:  Long Beach
Destination:
	FY
	Port Fees
Long Beach
	Port Fees
Naha
	Shipping
Fees
	Overseas
Total

	
	
MACS-4
MCAS Futenma Japan
	98
	$263
	$152
	$543
	$958

	
	
MACS-4
MCAS Futenma Japan
	99
	$263
	$152
	$543
	$958

	
	
MTACS-18
MCAS Futenma Japan
	99
	$263
	$152
	$543
	$958

	
	Total:
	3
	
	
	
	$2,874


Cost Estimating Worksheet

	Program Name:

CES #:  4.5.2
	Joint Tactical Information Distribution System (JTIDS)

CES Title:  Second Destination Transportation


A.
Cost Element Definition/Contents:  Includes costs associated with delivery of end items to the appropriate recipient organization of the systems after any intermediate receipt point (typically depot).  Also includes those costs which may be more appropriately termed “Transportation of Things” (e.g., delivery of GFE to the Contractor’s site, etc.).

B.
Detailed Basis of Estimate:
$1,700
Estimated Value
Calculated value:

$1,738 = $1,738

Calculation of the Likely Value for this Cost Element:

	
	$1,738
	Cost of transporting the Initial AN/TYQ-JTIDS modules back to the Contractor’s site for salvage and upgrading the AN/URC-107(V)9 Radio Sets for inclusion in production AN/TYQ-JTIDS modules.  ($780 + $958)
[Cf., Section H Item #3 of CEW 3.1]


C.
Assumptions:
1.
The Initial AN/TYQ-JTIDS modules will be returned to the Contractor’s site to salvage the JTIDS Class 2H Terminals for inclusion in production AN/TYQ-JTIDS modules when replaced by fielded production modules.

D.
Fiscal Year Spread:  (FY95$)

	
	_FY98_
$ 1,700


E.
Rationale for FY Phasing:  Based on program schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:
	GMF Tri-Band Satellite Communications Terminal

CES Title:  First Destination Transportation


A.
Cost Element Definition/Contents:  Includes transportation of the end item from the integration site to Marine Corps using units.

B.
Detailed Basis of Estimate:  Based on an Army transportation cost estimator of 1% of procurement cost.  Application of End Item Procurement Cost ($1,186,150 less warranty and integration labor and materials) yields a per unit transportation cost of $11,862.  OCONUS figures for shipping from the West Coast and port handling are based on a rate of $6,042/system contained in the COEA for the Air Defense Communications Platform for a HMMWV-mounted system with generator/trailer.  GFE transportation includes shipment of HMMWV from storage to integration site.

	
	
	(FY96CB$ x 000s)

	
	
	FY99
	FY00
	FY01
	FY02
	Total

	
	Ship Qty
System FDT
OCONUS
Total
	(11)
130

130
	(13)
154
60
214
	(13)
154

154
	(6)
71

71
	(43)
509
60
569


Conversion to FY95CB$ =

	
	

Total
	FY99

126
	FY00

208
	FY01

150
	FY02

69
	Total

552


C.
Assumptions:  Assumes shipment of the integrated system to the using unit in the year following procurement.

D.
Fiscal Year Spread:  As shown in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:  Consistent with procurement schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:  Based on US Army PM SATCOM Marine Corps LCCE dated 6/12/95 updated for subsequent changes in Marine Corps quantities/configuration.

Tab 12

Support Vehicles and Equipment

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Support Vehicles and Equipment
4.6  Support Equipment
Investment
PMC [In SVLCCM as “Support PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  Refers to the cost for equipment needed to support or maintain the System not included in the End Item Procurement (EIP) (and Average Unit Cost (AUC)).  This includes common and peculiar equipment that is specifically required to support the System.  The following summarizes those items that are associated with the Budget Activities (BAs) that comprise this cost element:

•
BA1. -- Includes ammunition for small arms, artillery, rockets (non-guided), mortars, tank and anti-tank weapons, explosives, fuses and primers.  It may include training ammunition procured with PMC funds when procured concurrent with the initial stockage requirement, rather than on a periodic basis.  (Otherwise, Training Ammunition should be addressed as CES #5.1.5.)

•
BA2. -- Includes tanks, artillery, small arms weapons, tracked landing vehicles, other tracked vehicles and supporting items.

•
BA3. -- Includes missiles with guidance systems wire or remote.

•
BA4. -- Includes radios, telephones, radars, ADP equipment, and other electronic equipment.

•
BA5. -- Includes commercial passenger vehicles, commercial cargo vehicles, tactical vehicles (trucks, vans, trailers), and items not provided for under BA2.

•
BA6. -- Includes engineering and construction equipment, generators, material handling equipment, and other equipment not included in budget activities 1-5.

Generally, this cost element is to be avoided in regards to the SVLCCM.  The SVLCCM will generate O&S phase costs in the MPMC and RPMC appropriations based on the assigned BA and certain embedded factors.  Due to the current Decision Cost Estimating policy wherein only incremental costs are depicted and the unlikely impact on the personnel appropriations, the analyst should not use this cost element directly.  Since most Support Vehicles and Equipment items may be characterized as GFE, it is preferred to address the costs under CES # 4.3.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Cost and Operational Effectiveness Analysis (COEAs) have been completed and documented.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total cost.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  The fiscal year spread of the Support Vehicles and Equipment costs should be based on the Project’s delivery schedule.  Occasionally, the Support Vehicles and Equipment may be delayed from the basic System’s schedule, if it is not needed for integration until later in the production process.  Conversely, certain Support Vehicles and Equipment may be considered as Long Lead Items (LLI) to ensure that production of the System is not delayed.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
MARCORSYSCOM, Program Analysis and Evaluation (PAE) Directorate.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples have been enclosed as samples for quick reference.  Noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  The examples may not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Air Defense Communications Platform (ADCP) LCCE; dated April 1997.  (Enclosed.).

b.
Ground Mobile Forces (GMF) Tri-Band Satellite Communications Terminal LCCE:  dated September 1995.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.11
	Air Defense Communications Platform

CES Title:  Support Vehicles and Equipment


A.
Cost Element Definition/Contents:  Includes the cost of the HMMWVs and ECUs.  Also includes ADCP workstation replacement at years 5 and 10 of the ADCP life cycle.

B.
Detailed Basis of Estimate:
This cost element consist of procuring 23 more HMMWVs, 56 ECUs, and technology refreshment of the ADPE Subsystem at the 5- and 10-year service points.

The 23 HMMWVs will round out the total requirement after the first 35 previously purchased HMMWVs have been integrated into the first ADCPs delivered.  At a unit cost of $66,367 [PM SSC], the 23 HMMWVs will cost $1,526,441.

The 56 remaining ECUs will be purchased separately and provided to NSWC-CD as GFE for integration into the ADCPs as required.  The price includes FOB Delivery to Crane, IN.  At a unit cost of $5,500 [PM SSC], the 56 ECUs will cost $308,000.  The BMDO will fund approximately $55,000 for ECUs to support the 10 remaining TBMD variants.

The reprocurement of all 58 ADPE Subsystems twice in the 15 year service life at a unit cost of $110,213 [CEW #4.1] yields a cost of $12,784,708 ($2,645,112 TBMD related and $10,139,596 SHORAD related).

Therefore, the total Support Vehicle and Equipment cost is estimated at $14,619,149 (= $1,526,441 + $308,000 + $12,784,708).

C.
Assumptions:
1.
The HMMWVs and ECUs will be purchased one year prior to the corresponding ADCP to ensure availability for integration.  ADPE will be treated similarly.

2.
GFE requirements prior to FY99 will be funded by BMDO.  All requirements in FY99 and subsequent years will be funded by the Marine Corps (and are currently unfunded).

3.
Workstations will be replaced at the original equipment price (based on the niche-pricing philosophy prevalent within the high technology industry) with appropriate systems then currently available.

D.
Fiscal Year Spread:  (FY97$ x 000s) Funding split between BMDO and USMC.

	
	Variants:
TBMD
SHORAD
Total:
	FY97
33
__
33
	FY98
22
__
22
	FY99

72
72
	FY00

199
199
	FY01

862
862
	FY02
882
_647
1,529


	
	Variants:
TBMD
SHORAD
Total:
	FY03
441
___
441
	FY04

1,433
1,433
	FY05

1,323
1,323
	FY06

1,322
1,322
	FY07
881
_992
1,873
	FY08
441
___
441


	
	Variants:
TBMD
SHORAD
Total:
	FY09

1,432
1,432
	FY10

1,323
1,323
	FY11

1,322
1,322
	FY12

992
922
	Total
2,700
11,919
14,619


E.
Rationale for FY Phasing:  Consistent (i.e., one year prior) with the delivery profile as follows:

	
	Variants:
TBMD
SHORAD
Total:
	FY98
8
__
8
	FY99
4
__
4
	FY00

13
13
	FY01

12
12
	FY02

12
12
	FY03

9
9
	Total
12
46
58


F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:
	GMF Tri-Band Satellite Communications Terminal

CES Title:  Support Vehicles and Equipment


A.
Cost Element Definition/Contents:  Includes the cost of the HMMWV being purchased separately and provided to the integration contractor.  Also includes replacement of workstations at years 5 and 10 in the 15 year life cycle.

B.
Detailed Basis of Estimate:  Projected HMMWV deliveries at $60,000 per vehicle yield:

	
	
	(FY95CB$ x 000s)

	
	
HMMWV Qty
HMMWV Cost
	FY98
(36)
2,160
	Total
(36)
2,160


	
	
Workstation
Repl Qty
Repl Cost
	FY04

(11)
256
	FY05

(13)
303
	FY06

(13)
303
	FY07

(6)
140


	
	
Workstation
Repl Qty
Repl Cost
	FY09

(11)
256
	FY10

(11)
303
	FY11

(13)
303
	FY12

(6)
140
	Total

(86)
2,004


C.
Assumptions:
1.
Seven (7) HMMWVs are already purchased and in storage at Albany awaiting shipment.  Cost of $60,000 per vehicle for remaining quantity to be procured is based on HMMWV Project Office estimate for renogotiated HMMWV Contract.

2.
Workstations would be replaced at the original equipment price.  U.S. PM Army SATCOM Marine Corps LCCE Hardware Unit Cost Worksheets list 2 terminal workstations per GMF system at $12,000 each.  Conversion to FY95CB$ yields workstation replacement cost of $23,000.

D.
Fiscal Year Spread:  As shown in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:  Consistent with fielding schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
1.
Based on US Army PM SATCOM Marine Corps LCCE dated 6/12/95 updated for subsequent changes in Marine Corps quantities/configuration.

Tab 13

Navy Appropriations

Cost Element Estimating Guide

	Cost Element (CE):
CE Subcategory:
Typical CES #:



Phases:
Appropriations:
	Navy Appropriations (OPN, WPN, APN)
Cryptographic Equipment
4.7 (If more then one Navy Appropriations cost element exist in the estimate, then each should be assigned a separate CES# at the third indenture (e.g., 4.7.1 Cryptographic Equipment, 4.7.2 Navy-funded Training Equipment, etc.).)
Investment
OPN
WPN
APN


Note:
This CEEG emphasizes the development of a CEW for Cryptographic Equipment since it is the only common cost element included in MARCORSYSCOM LCCEs which uses the Navy appropriations.  The Space and Naval Warfare Systems Command (SPAWARSYSCOM) is the resource manager for such equipment.  The Marine Corps coordinates their cryptographic equipment requirements (item identification, quantity delivery schedule, and funding) with SPAWAR.  The principal point of contact for MARCORSYSCOM is the C4I/ICR representative noted in Section 7.

1.
Cost Element Definition/Content.  (CEW Section A).  Includes the cost of procurement and installation of Communications Security (COMSEC) and other cryptographic subsystems of the End Item being estimated.  Such cryptographic subsystems may be provided as Government Furnished Equipment (GFE) if the integration site is appropriately certified, or may be installed at the end user’s site by qualified government (e.g., Naval In-Service Engineering (NISE) -- East) personnel.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  As the cryptographic systems liaison to SPAWAR, MARCORSYSCOM C4I/ICR shall be consulted whenever this cost element occurs in an estimate.  If there are insufficient data to specifically identify the cryptographic requirements, the liaison to SPAWAR is the appropriate point of access to Subject Matter Experts (SMEs) capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query the PO to identify similar systems that may be appropriate for applying the analogous methodology.  Care should be taken to ensure characteristics of each system are sufficiently understood so that appropriate normalizing of the data may occur.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total cost.  Knowing the equipment designations and quantities required, the analyst might apply the current pricing data to develop the estimate.  The PO or the supporting Systems Engineer (SE) should be able to provide the data related to the system’s design.  The C4I/ICR representative will have current item pricing data (and further details regarding substitutions and pending modifications to the cryptographic system inventory).

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The following points are applicable in determining the appropriate phasing of the estimated value:

a.
System specific and based on the program’s funding and delivery schedules.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
References/Points of Contact.  (CEW Section G).

a.
MARCORSYSCOM, C4I/ICR, SSgt Zacharzuk, Comm:  703-784-3163 Ext. 4046, DSN:  278-4541 Ext. 4046; or GySgt Hudson, 703-784-3163 Ext. 4046, DSN:  278-4541 Ext. 4046

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
When the cryptographic equipment is to be installed at the end user’s site, then such costs are usually addressed as a part of the fielding expenses within the Other Direct System’s Cost (ODSC) (CES# 4.4).  The usual provider of such services is the Naval In-Service Engineering (NISE) -- East.

b.
When the system being estimated is a joint service project (or another service lead project), the cryptographic equipment may be directly installed, and SPAWAR will compensate the lead service in kind or by funding reimbursement.

c.
Typical items funded by the various Navy appropriations are as follows:

•
Aircraft, Procurement Navy (APN):  Includes Navy funding for Marine Corps aircraft, air conditioning, support equipment, modifications, spare parts, ground support/training equipment, and individual facilitization/tools.

•
Weapons, Procurement Navy (WPN):  Includes Navy funding for weapons, missiles, torpedoes, guns, support equipment, modifications, targets, spare parts, ground support/training equipment, and facilities/tools.

•
Other, Procurement Navy (OPN):  Includes Navy funding for procurement/modernization of equipment not funded by other appropriations, electronic sensors, trucks, training equipment, spare parts, and air & ship launched ammunition.

d.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Air Defense Communications Platform (ADCP) LCCE; dated April 1997.

b.
Position Location Reporting System (PLRS) Down-Sized Master Station (DSMS) LCCE; dated September 1995.  (Enclosed.).

c.
Ground Mobile Forces (GMF) Tri-Band Satellite Communications Terminal LCCE; dated September 1995.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  4.12
	Air Defense Communications Platform

CES Title:  Other Procurement Navy (OPN) Funded Communications Security (COMSEC) Items


A.
Cost Element Definition/Contents:  Includes OPN-funded COMSEC items required as GFE for initiative systems integration.

B.
Detailed Basis of Estimate:
All 58 ADCPs will require the following COMSEC equipment to be provided as GFE through the OPN appropriation in coordination with SPAWARSYSCOM at the following estimated prices:

	
	
KY-99A
KY68
KG-40A
KGX-40A
KGV-8C

Total:


Qty:
	TBMD
$12,414
$  2,630


$  4,147
$19,191
_____12
$230,292
	SHORAD
$12,414
$  2,630
$13,500
$  3,600

$32,144
_______46
$1,478,624


Therefore, the estimated COMSEC GFE cost is:  $1,708,916.

[FEDLOG]

C.
Assumptions:  The COMSEC items will be procured, delivered, and installed at no direct cost to the program.

D.
Fiscal Year Spread:  (FY97$ x 000s) Funded by Marine Corps OPN funds.

	
	Variants:
TBMD
SHORAD
Total:
	FY98
153
___
153
	FY99
77
__
77
	FY00

418
418
	FY01

386
386
	FY02

386
386
	FY03

289
289
	Total
230
1,479
1,709


E.
Rationale for FY Phasing:  Consistent with the delivery profile as follows:

	
	Variants:
TBMD
SHORAD
Total:
	FY98
8
__
8
	FY99
4
__
4
	FY00

13
13
	FY01

12
12
	FY02

12
12
	FY03

_9
9
	Total
12
46
58


F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  4.14
	PLRS Down-Sized Master Station (DSMS)

CES Title:  Other Procurement Navy (OPN) Funded Communications Security (COMSEC) Items


A.
Cost Element Definition/Contents:  Includes OPN-funded COMSEC items.

B.
Detailed Basis of Estimate:  Each PLRS DSMS system will require a KOK-13, KGV-13 and other COMSEC components at a per system cost of $25,000.

C.
Assumptions:  Assumes procurement of COMSEC in same year as end item.

D.
Fiscal Year Spread:  (FY95CB$)

	
	

COMSEC Qty
KIV-13 Cost
	FY98

(12)
$300,000


E.
Rationale for FY Phasing:  Consistent with procurement schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:
	GMF Tri-Band Satellite Communications Terminal

CES Title:  Other Procurement Navy (OPN) Funded Communications Security (COMSEC) Items


A.
Cost Element Definition/Contents:  Includes OPN-funded COMSEC items required as GFE for initiative systems integration.

B.
Detailed Basis of Estimate:  (FY96CB$) From the Army LCCE:

	
	TRANSEC
HGF-94
Total
	$21,000
7,000
$28,000


	
	
	(FY96CB$ x 000s)

	
	

Proc Qty
COMSEC
	FY98

(11)
308
	FY99

(13)
364
	FY00

(13)
364
	FY01

(6)
168
	Total

(43)
1,204


Conversion to FY95CB$ =

	
	

COMSEC
	FY98

299
	FY99

353
	FY00

353
	FY01

163
	Total

1,169


C.
Assumptions:  Assumes procurement of COMSEC in same year as end item.

D.
Fiscal Year Spread:  As shown in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:  Consistent with procurement schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:  Based on US Army PM SATCOM Marine Corps LCCE dated 6/12/95 updated for subsequent changes in Marine Corps quantities/configuration.

Tab 14

Military Construction, Navy (MILCON)

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Military Construction, Navy (MILCON)
4.7.2
Investment
MCON [In SVLCCM as “MILCON”]
MCNR [Not addressed in SVLCCM


1.
Cost Element Definition/Content.  (CEW Section A).  Includes the cost of real property, significant enhancements, and all structures constructed or modified (i.e., modernized, rehabilitated, altered, or converted) as a direct and necessary input of a system’s acquisition project.  Examples include modifications to maintenance or training facilities construction of ranges, storage/warehouse facilities, armories, parking aprons, etc.

2.
Estimating Methodologies.  (CEW Section B).  Navy Facilities Engineering Systems Command (NAVFACSYSCOM) should be consulted on all matters related to MILCON planning and cost estimating.  All access to NAVFAC should be via a Headquarters Marine Corps (HQMC), DC/S I&L representative.  Information on the size of the facility, what the facility will be used for, whom will use the facility (Active Force or Reserve Force), security requirements, location and other descriptive data may be provided to the NAVFAC representative.  They will provide the necessary estimate using appropriate methodologies.  The Public Works Officer of the facility will be an essential participant in the development of this portion of the estimate.

a.
Expert Opinion.  As the Civil Engineering, Facilities Engineering, and Public Works liaison to NAVFAC, HQMC, DC/S I&L shall be consulted whenever this cost element occurs in an estimate.  If there are insufficient data to specifically identify the MILCON requirements, the liaison to NAVFAC is the appropriate point of access to Subject Matter Experts (SMEs) capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  Not available.

c.
Parametric.  Not available.

d.
Engineering (Bottom-Up).  Not available.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  MILCON projects are generally fully funded up-front at the beginning of the project.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  Typical uncertainty factors for this cost element include:

a.
Proper lead-time in the building schedule is critical since delays building due to inclement weather, supply line interruptions, and other unforeseen “problems” can occur.  Delays in construction can cause the cost of construction to increase and additional storage fees if the system is unable to be delivered as scheduled.

7.
References/Points of Contact.  (CEW Section G).

a.
HQMC, DC/S I&L Facilities Programming Section (for MCON (Active Force) questions), Comm:  703-696-1001, DSN:  226-1001.

b
HQMC, DC/S I&L Reserve Facilities Programming Section (for MCNR (Reserve Force) questions), Comm:  703-696-1001, DSN:  226-1001.

c.
NAVFAC, Costing Department, Comm:  703-325-7670.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Military Construction, Navy (MCON) is a multiyear appropriation that funds the acquisition, construction, installation and equipping of permanent and temporary public works, Naval installations and facilities for the Navy and Marine Corps.  MCON includes the acquisition of land and construction of ranges, demolition, built-in equipment, and supporting facilities.  Major categories include (1) Operations and Training, (2) Quality of Life (Bachelor Enlisted Quarters (BEQs) and Community facilities), (3) Maintenance, and (4) Other (Supply and Administration).  This appropriation does not include projects that cost less than $500,000.  Projects that cost less than $500,000 are O&MMC funded as Maintenance of Real Property.

b.
Military Construction, Naval Reserve (MCNR) is a multiyear appropriation that funds the construction, acquisition, expansion, rehabilitation or conversion of facilities for the training, and administration of the Reserve Components of the Navy and Marine Corps.  MCNR funds the construction of Marine Corps facilities, at Naval Reserve activities, which are exclusive use projects, sole-use or stand-alone projects.  An example of these types of projects would be Marine aircraft maintenance hangers and vehicle maintenance shops at joint Reserve Centers.  MCNR supports both replacements of existing facilities and new facilities.  The Navy will continue to fund the construction of joint use facilities located at joint service Reserve Centers, as well as construction of sole use Naval Reserve projects.  MCNR does not include projects with a cost of less than $500,000.  Projects that cost less than $500,000 are O&MMCR funded as Maintenance of Real Property.

c.
Sufficient lead-time should be included in the schedule to ensure that facilities are fully available when they are needed.  Site preparation and construction can require longer to complete then first thought; due to construction delays caused by inclement weather, supply line interruptions, environmental impact assessments, and other unforeseen “problems”.  The normal cycle for MILCON approval is five years.

d.
This may be a subelement of another cost element.  For example, organic depot facilitization may require a new building at MCLB-A.  That subelement of Depot Facilitization would be addressed separately under MILCON because of the need to identify any of these unique appropriations.

e.
Planning and Design of MILCON projects is also funded by the MCON (or MCNR) appropriations and must be included (9% of construction costs is typical).  Real property acquisition must also be included, if applicable.

f.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Estimates.  No examples are available from any recent LCCEs.

Tab 15

Material Consumption

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Material Consumption
5.1.4
O&S
O&MMC [In SVLCCM as “Support O&MMC”]
O&MMCR [In SVLCCM as “Support O&MMCR”]


1.
Cost Element Definition/Content.  (CEW Section A).  This element includes the O&S funded costs of material required to re-supply stock for consumable components, assemblies or subassemblies used on a recurring basis to sustain the End Item.  This would include items such as batteries standard administrative supplies (paper, CDs, and office supplies), and film.  Includes the cost of disposing consumables containing hazardous waste.  The costs associated with Petroleum, Oil, and Lubricants (POLs) and Energy consumption are not included in this element, but rather are accounted for in CES #5.1.6.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.  Additionally, maintenance personnel and supply officers may be familiar with current costs and consumption rates for specific items.

b.
Analogous.  The analyst may query the PO to identify similar End Items that may be appropriate for applying the analogous methodology.  The analyst must determine the impact of whether such items are developmental in nature, or are available as Commercial-Off-The-Shelf (COTS) or as Non-Developmental Items (NDI).  End Item uniqueness will govern these factors.  Additionally, the analyst should consider size, weight, and performance characteristics of like systems for consumables such as batteries and filters.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  Parts manufacturers should be able to provide current prices rates of use.  Generally, consumables have multiple sources of supply.  Additionally, databases such as GSA Schedules, FEDLOG, Haystack should contain up-to-date information.  FEDLOG and Haystack is available to analysts at the technical library within PSD.  Various inter-service supply/repair records may also be a good source of specific information.  Some placeholder values follow:

•
Battery disposal rates have been estimated at 6.3% of battery costs [Joint Tactical Information Distribution System Module AN/TYQ-JTIDS LCCE; dated June 1996].

•
Lithium and keep-alive batteries (BA5600) have been quoted at $21.64 and $22.00 per battery, respectively [Data Automated Communications Terminal (DACT) LCCE; dated May 1994].

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The following points are applicable in determining the appropriate phasing of the estimated value:

a.
Typically, this cost element should be treated as an annual cost throughout the system’s life cycle.  The phasing should be consistent with the delivery and fielding plan and include an appropriate “ramp-up” and “ramp-down” as the quantity of supported End Items changes.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
References/Points of Contact.
a.
MARCORSYSCOM, Program Analysis and Evaluation (PAE) Directorate.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Disposal costs for consumables should also be factored into the estimate, and may become significant cost drivers if they are considered hazardous material.  Disposal costs can account for a significant portion of this estimate.  Furthermore, differing state environmental laws may impact disposal costs.  Analysts should assume the worst case scenario and estimate accordingly.  Currently, California is considered to have the most stringent environmental laws and with significant Marine Corps activity in this state, it may be considered an appropriate assumption.  Arizona and other western states also have noteworthy statutes.  MARCORSYSCOM PSE should be consulted if the estimated system consumes items that require special disposal considerations.

b.
The analyst should ensure that spare parts and consumables are clearly distinguished and addressed under only one cost element.  For example, in the Enhanced Reverse Osmosis Water Purification Unit (EROWPU) LCCE, the chemicals consumed in the water purification process were addressed under Material Consumption.

c.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
JAVELIN Medium Anti-Armor Weapon System LCCE; dated February 1997.  (Enclosed.).

b.
Joint Tactical Information Distribution System (JTIDS) Module AN/TYQ-JTIDS LCCE; dated June 1996.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  5.1.4
	JAVELIN Medium Antiarmor Weapon System

CES Title:  Material Consumption


A.
Cost Element Definition/Contents:  Includes costs for replacement batteries, their disposal and transportation, and nitrogen for purging.

B.
Detailed Basis of Estimate:

	
	$23,034,000 (rounded)
	Estimated Value


Calculated value:

1.
The batteries of the FTT student and instructor stations are consumable items.  There is one battery per station.  The batteries are rechargeable and have an estimated life of four years.  The battery weighs 1.75 pounds.  Assuming an FTT life of 20 years, 165 FTTs, and initial set plus four replacement sets of batteries at a cost of $172.25 per set ($160 + ($7/lb.  x 1.75 lbs.)).  The lifetime battery cost is:

1 battery/station x 165 FTT stations x 5 sets of batteries/life x $172.25/set of batteries = $142,106/life

$142,106 x .968 = $137,559/life (A)

$142,106 x .032 = $4,547/life (R)

2.
The battery packed within the round must be replaced every 10 years.  The weight of the battery is assumed to be 2 pounds.  At a cost of $94 per battery ($80 + ($7/lb. x 2 lbs.)), the consumable cost is calculated as follows:

Cost = {Cost/Battery} x {No. of Rounds remaining after 10 years},

where the number of rounds remaining after 10 years is equal to the initial procurement less the 90 rounds (9 rounds per year x 10 years) which will have already been used in surveillance testing.

Cost = [$94] x [2,553 -- 90]
= [$94] x [2,463]
= $231,522 x 20 yr system/10 yr battery life
= $463,044/life

3.
The CLU contains a battery that is a non-rechargeable, BA-5590/U Lithium Sulfur Dioxide battery.  Its operational duration is specified at a minimum of four hours.  The weight of the battery is 2.25 pounds.  The maximum number of batteries consumed per year for Active is 300 hours/4 hours per battery = 75 batteries and Reserve is 30 hours/4 hours per battery = 8 batteries.  The cost of the battery is $65.10 ($50 + [$6.71/lbs. x 2.25 lbs]).

$65.10/battery/sys x 75 batteries/yr x 20 yrs x 222 sys
= $21,678,300 (A)

$65.10/battery/sys x 8 batteries/yr x 20 yrs x 72 sys
= $749,952 (R)

4.
A cost for the consumption of nitrogen gas in the CLU’s first year at intermediate maintenance is expected.  Nitrogen will be consumed by the purging kit during intermediate maintenance.  The nitrogen gas assumed to be used has an NSN number of 6830-01-0128-9402.  The volume of one tank of nitrogen gas is 1,800 cubic feet and it costs $.05/cubic feet.  The cost per tank is $90.  One tank can handle up to an entire MEF per year.  It is assumed that one tank will be at each Intermediate Maintenance Activity (IMA), each school, reserves, and Albany for a total of 7 tanks.  With the increase in JAVELIN systems and a decrease of TOW and DRAGON systems, no incremental cost is anticipated for nitrogen gas beyond the first year.  The total cost for nitrogen gas for one year is $630.

C.
Assumptions:
1.
Assume that the FTT and Round battery weigh no more than 2 pounds.

2.
Disposal and transportation for Lithium batteries is $6.71/pound (FY96$).  Disposal is $6.00/pound and transportation is $0.06/pound.  These were converted to FY96$.

3.
Since the material of the FTT and Round battery are unidentified, a disposal and transportation cost of $7/pound is assumed.

4.
The unit cost of the battery is added to the total cost for disposal and transportation when plugged into the equations.

5.
Since no usage data on Regular/Reserve training devices is provided, the proportion of O&MMC to O&MMCR will be based on the same proportion for the CLU usage, or approximately 96.8% O&MMC and 3.2% O&MMCR.

D.
Fiscal Year Spread:
E.
Rationale for FY Phasing:
F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:  The cost and weight for the FTT battery and Round battery were not confirmed or updated.  Used information from LCCE for the JAVELIN Antitank Missile System, December 1991.

H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  5.1.4
	Joint Tactical Information Distribution System (JTIDS)

CES Title:  Material Consumption


A.
Cost Element Definition/Contents:  Includes the cost for replacement batteries and their disposal.

B.
Detailed Basis of Estimate:

	
	$16,000
	Estimated Value
	= $800.00 annually

	
	
	
	= $888.89 per system
= $ 44.44 per system annually


Calculated value:

$16,000 = $15,000 + $1,000

Calculation of the Likely Value for this Cost Element:

	
	$15,000

$1,000
	Battery procurement
[USMC JTIDS Terminals O&S Cost Estimate, JTIDS JPO]
Battery Disposal
[USMC JTIDS Terminals O&S Cost Estimate, JTIDS JPO]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$) Annual cost.

E.
Rationale for FY Phasing:  Annual cost.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Tab 16

Training Ammunition

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Training Ammunition
5.1.5
O&S
PMC [In SVLCCM as “Support PMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  Includes the cost of all munitions (and munition components) required for testing, annual training, and war reserves after Milestone III.  Applies to ammunition (rounds, fuses, etc.) for systems requiring new items of ammunition, or to any increased use of established ammunition items currently in the inventory.

2.
Estimating Methodologies.  (CEW Section B).  PM AM should be consulted on all matters related to ammunition planning and cost estimating.  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  As the organization responsible for all ammunition procurement, MARCORSYSCOM PM Ammunition (PM-AM) shall be consulted whenever this cost element occurs in an estimate.  If there are insufficient data to specifically identify the ammunition requirements, this staff has the Subject Matter Experts (SMEs) capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query the PO to identify systems that may either use the ammunition items themselves, or any weapon systems which use them (or similar items which may be appropriate for applying the analogous methodology.  Care should be taken to ensure characteristics of each system are sufficiently understood so that appropriate normalizing of the data may occur.  Similar items of ammunition may be used by another service.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.  No parametric factors should be used without PM AM approval.  Assuming notional quantities and ammunition item identifications by Department of Defense Identification Codes (DoDIC), the analyst may develop a notional ammunition usage requirement and apply the current Unit Cost for the particular ammunition items.  Unit Cost data are available from PM AM for each DoDIC.  If current Unit Cost data are not available, then the analogous unit costs may be applied to this element of the equation.

d.
Engineering (Bottom-Up).  Knowing the quantities and ammunition item identification by DoDIC, the analyst may apply the current Unit Cost to develop the estimated value.  The PM AM representative should be able to assist the analyst in identifying specific ammunition items obtained in MCO P8011.4H and the quantity designated for annual training purposes.  As noted in the parametric methodology subparagraph above, the Unit Costs for each DoDIC are available from the PM AM representative.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The following points are applicable in determining the appropriate phasing of the estimated value:

a.
Typically, this cost element should be treated as an annual cost throughout the system’s life cycle.  The phasing should be consistent with the delivery and fielding plan and include an appropriate “ramp-up” and “ramp-down” as the quantity of supported End Items changes.  Additionally, it may be reasonable to assign additional satellite cost in the years of system introduction to encourage proficiency development.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
References/Points of Contact.  (CEW Section G).

a.
MARCORSYSCOM PM AM, Maj. G. Folta, Comm:  703-696-1163.

b.
Marine Corps Class V(W) Materiel Allowances for Training and Security, MC Bulletin 8011.  This bulletin is normally published annually by MCCDC Training and Education Division.

c.
Marine Corps Class V(W) Planning Factors Four FMF Operations, MCO 8010.1F.

d.
Cost Estimates or other documentation by the other armed services, logistics planning documents, and various types of manufacturer information are additional potential sources that may be used with the approval of PM AM.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Training Ammunition requirements for the operational and reserve forces, as well as the Supporting Establishment shall be addressed under this cost element.  This includes FMF requirements in garrison and for deployment/exercise operations.  It also includes schoolhouse requirements (e.g., the Expeditionary Warfare Training Groups Atlantic and Pacific (EWTGLANT and EWTGPAC), and The Basic School (TBS), etc.).

b.
Ammunition required for testing events prior to MS III is RDT&E-funded and should not be included in this element.  Instead, it should be addressed as a portion of the OT&E cost element under CES #3.#.  However, the estimating methodology discussions, references, and other contents of this CEEG may be useful in assisting the analyst in developing an estimate for such a cost sub-element.

c.
Ammunition procured to establish an initial inventory including War Reserve Munitions Requirements (WRMR) of a new item of ammunition (or to raise stockage of an established ammunition item to an increased level required by the introduction of the End Item into the Marine Corps inventory) should not be included in this element.  Instead, it should be addressed as the BA-1 portion of the Support Vehicles and Equipment cost element under CES #4.6.#.  However, the estimating methodology discussions, references, and other contents of this CEEG may be useful in assisting the analyst in developing an estimate for such a cost sub-element.

d.
It is quite appropriate to address any unique ammunition surveillance requirements as a portion of this cost element.  “Surveillance” is the term in common use within the ammunition community to address those actions that roughly equate to maintenance of ammunition.  Typical actions include the periodic inspection (and repairs or destruction, if necessary) and testing of each production lot.  Statistically significant samples are tested to ensure the safety and likely effectiveness of each lot.  Incremental stowage, surveillance, and related costs may be included.  Any adjustment to the total initial procurement of supporting ammunition should be addressed under the BA-1 portion of the Support Vehicles and Equipment cost element under CES #4.6.# so that a sufficient quantity is obtained.

e.
If the End Item being estimated requires the development of a new (or significantly modified) item of ammunition, then the cost of design, development, testing, production, and fielding of the new ammunition item must be addressed as a part of the End Item PMC-funded cost elements elsewhere in the LCCE.  The PM AM representative should be intimately involved in the development of any such estimate.  The Combat Planning Factors (CPFs) and other applicable data for calculating the WRMR quantities may be found in MCO 8010.F.

f.
Ammunition is purchased in aggregate.  This means that all of the armed services requirements are procured through the Single Manager for Conventional Ammunition (SMCA).  Each specific ammunition item is procured in this manner.  Therefore, the Unit Cost for each item is very sensitive to the total quantity contracted for in any specific year.

g.
Generally, when there is not an active production line for a required ammunition item, issues from stock for testing purposes are at no cost.  If sufficient training benefit may be gained through coordination with ammunition surveillance requirements, this may be a less costly approach than assessing the cost to re-establish an ammunition item’s production line in order to populate a training inventory.

h.
Consistent with the Decision Cost estimating policy discussed in Paragraph 2.5.3 of the CAH, when the End Item being estimated will use established ammunition items currently in the inventory and not significantly increase consumption, no additional training ammunition is required.

i.
Any projected use of simulators should be considered in estimating training ammunition requirements.

j.
Training Ammunition is PMC-funded regardless of the quantity of Operational End Items (OEIs) and Reserve End Items (REIs) supported.

k.
Most ammunition items are produced by either Government facilities or Government Owned Contractor Operated facilities (GOCOs) which will compete for a contract (or Interagency Work Agreement (IWA)) to meet the need.  The capacities of each ammunition plant are closely monitored to balance the objectives of minimizing duplication of capabilities and avoiding monopolistic pricing associated with having too few facilities with specific capabilities.

l.
The characteristics of the particular End Item (or its supporting ammunition items) being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Anti-Personnel And Obstacle Breaching System (APOBS) LCCE; dated March 1996.  (Enclosed.  This is an example where new ammunition is being introduced into the inventory.).

b.
Lightweight 155MM Howitzer LCCE; dated February 1995.  (Enclosed.  This is an example where the End Item in question uses ammunition already in the inventory.).

Cost Estimating Worksheet

	Program Name:

CES #:  5.1.5
	Anti-Personnel Obstacle Breaching System (APOBS)

CES Title:  Training Ammunition


A.
Cost Element Definition/Contents:  Includes the cost for replenishing the inventory for those end items expended in the conduct of Training.

B.
Detailed Basis of Estimate:
$26,275,200
Estimated Value
Calculated value:

$26,275,200 = $9,200 x 238 x 12

Calculation of the Likely Value for this Cost Element:

	
	$9,200

238

12
	
	AUC
[CEW 4.1]
Quantity (rounded) of APOBS expended in conduct of Training
[CWO4 S. Banks, MCCDC]
Service Life
[ORD]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$) Annual cost.

E.
Rationale for FY Phasing:  Annual cost.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CBS #:  2.4.6
	Lightweight 155MM Howitzer

CES Title:  Training Ammunition


A.
Cost Element Contents:  This category captures the cost of ammunition consumed in annual training.

B.
Detailed Basis of Estimate:
	LW155 ROM LCCE -- Training Ammunition -- Active Forces
MCO P8011.4H 28 MAR 91

	
	DoDIC
	Price
	Per WPN
	Cost
	Per BTRY
	Cost

	
	D003
D501
D502
D503
D505
D509
D510
D528
D532

D533

D540
D541
D544
D550
D553
D563
D562
D579
N209
N285
	21
4,455
4,767
2,200
279
2,265
36,088
104
685

222

51
145
147
109
88
469
225
651
2
83
	per D563 (2)



30


12
per D579 (1)
per D563 (2)
per D579 (1)
2
147
246
306
40
.5
2
1
1
1
45
	42



8,370


1,248
685
1,370
222
444
7,497
35,670
44,982
4,360
44
938
225
654
2
3,735
	
1
1
1

1
3














4
	
4,455
4,767
2,200

2,265
108,264














_____332
$122,283

	
	N278
N340
N464
	57
17
106
	68
240
40
	3,876
4,080
___4,240
$122,462
	$122.3K x 30 = $3,669K

	
	
	
	$122.5K x 224 = $27,440K

	LW155 ROM LCCE -- Training Ammunition -- Reserve Forces and Ammunition Summary
MCO P8011.4H 28 MAR 91

	
	DoDIC
	Price
	Per WPN
	Cost
	Per BTRY
	Cost

	
	D505
	279
	15
	4,185
	
	

	
	D510
	36,088
	
	
	3
	108,264

	
	D528
	104
	6
	624
	
	

	
	D532
	685
	per D579 (.5)
	343
	
	

	
	D533
	222
	1
	222
	
	

	
	
	
	per D579 (.5)
	111
	
	

	
	D540
	51
	99
	5,049
	
	

	
	D541
	145
	118
	17,110
	
	

	
	D544
	147
	160
	23,520
	
	

	
	D550
	109
	25
	2,725
	
	

	
	D553
	88
	.5
	44
	
	

	
	D562
	25
	1
	225
	
	

	
	D579
	654
	.5
	327
	
	

	
	N209
	2
	1
	2
	
	

	
	N285
	83
	45
	3,735
	4
	_____332

	
	
	
	
	
	
	$108,696

	
	N278
	57
	27
	1,539
	$108.7K x 15 = $1,631K

	
	N340
	17
	140
	2,380
	
	

	
	N464
	106
	20
	2,120
	
	

	
	
	
	
	$64,261
	
	

	
	
	
	
	$64.3K x 108 = $6,944K
	


$27,440 + $3,669 + $6,944K + $1,631K = $39,684K = Annual Training Ammo

C.
Assumptions:
D.
Fiscal Year Spread:  (FY94$ x 000s)

	
	FY02

18,126
	FY03

33,023
	FY04-21

39,684
	FY22

21,558
	FY23

6,661
	Total

793,680


E.
Rationale for Fiscal Year Phasing:  Consistent with fielding schedule.

F.
Cross-Checks performed and results:
G.
Risk/Uncertainty:
H.
Other Comments:
Tab 17

Sustainment Training

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:


Phases:
Appropriations:
	Sustainment Training
5.1.3.2
Operator Training
5.2.4
Organizational Level Maintenance Personnel Training
5.3.4
Intermediate Level Maintenance Personnel Training
O&S
O&MMC [In SVLCCM as “Support O&MMC”]
O&MMCR [In SVLCCM as “Support O&MMCR”]


1.
Cost Element Definition/Content.  Sustainment Training includes the additional costs incurred for sustainment training of operators of the system such as curriculum development, course materials, instructors and support personnel, as well as travel and per diem for the students.  Training may be given either by Contractor or by military personnel.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.  MARCORSYSCOM PM Training Systems (PM-SST) may provide assistance in estimating Sustainment Training requirements and costs.  Personnel at the appropriate schoolhouse(s) may also be able to provide assistance.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying Analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Cost and Operational Effectiveness Analysis (COEAs) have been completed and documented.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  Costs from each training element will include travel and per diem for personnel attending an individual course.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
Applies to all systems that will require operator and maintenance personnel training prior to (or in conjunction with) the fielding process.

b.
Includes all training incident to fielding regardless of the status of the production line or stage in the acquisition cycle.

c.
Includes TAD for trainers as well as students attending the training.

d.
There are several typical assumptions regarding travel expenses, such as:

-
Up to four personnel from the same organization per rental car, unlimited mileage, no additional insurance, etc.

-
Junior enlisted personnel who do not rate per diem (when government quarters and messing are provided) will still be paid the minimum per diem.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  Training is phased to and in conjunction with the O&S quantity.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
MARCORSYSCOM, PM Training Systems.
b.
MARCORSYSCOM, PMC Budget Branch.
c.
Individual Schoolhouses.
d.
Joint Travel Regulations (JTR).

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Some systems require Systems Administrators in addition to Operators and Maintenance personnel.

b.
Some systems require separate courses of instruction for Organizational Level and Intermediate Level maintenance personnel.

c.
If a course of instruction is extended, per diem and student support costs are incurred.

d.
If a contractor provides the training, costs are incurred for instructor labor and material used during the course.  If military instructors provide training, costs include only materials.

e.
If facilities are insufficient for training and there is a need to construct or modify the facilities, those costs are allocated to the Military Construction (MILCON) appropriation, CES #3.0.

9.
Examples from Previous Cost Estimates.  The examples have been enclosed as samples for quick reference.  Noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  The examples may not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.

a.
Air Defense Communications Platform (ADCP) LCCE; dated April 1997.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  5.5
	Air Defense Communications Platform

CES Title:  Sustainment Training


A.
Cost Element Definition/Contents:  Includes incremental costs associated with Operator and Maintenance Personnel training at formal schools after the system is fielded.

B.
Detailed Basis of Estimate:
The Operator Training for MOS 7212 (Low Altitude Air Defense Gunner) personnel will require adding 1 week to the current course at an Army school.  The weekly cost for the current course was determined to be $36,000 (FY92$) based on the daily cost per student at Ft.  Bliss assuming an OEI population of 24 ADCPs.  A ratio of the currently intended distribution of 31 OEIs to the old OEI quantity has been applied to address the differing number of students.  Therefore, the incremental cost of adding a week to the current Operator Training courses annually is estimated as:

	
	Base cost of an
additional week
$36,000
	*

*
	Escalation
Factor
(1/0.8994)
	*

*
	# of addt’l weeks

5
	*

*
	OEI
ratio
(31/24)
	=

=
	Add’l
Cost
$51,701


The impact (FY92$) of course length changes on the various classes for Maintenance Personnel for each of the following MOSs was determined to be:

	
	5922
5923
5924
5925
5927
5929
	HAWK Information Coordination Central Repairer
HAWK Firing Section Repairer
HAWK Pulse Acquisition Radar Technician
HAWK Continuous Wave Radar Technician
HAWK Fire Control Technician
HAWK Mechanical System Repairer
	$ 6,510
7,770
4,830
7,035
7,035
5,880
$39,060


Since the student population for maintenance personnel courses is a function of the number of maintenance sites rather than the number of supported systems, no adjustment was made for distribution differences in the ADCP program since the estimation of course impact was conducted.  However, the MOS consolidation plan will likely decrease the student population by 50%.  Therefore, the incremental cost of additional time for Maintenance Personnel Training courses annually is estimated as:

	
	Base cost of
additional time
$39,060
	*

*
	Escalation
Factor
(1/0.8994)
	*

*
	impact of MOS
consolidation
50%
	=

=
	Add’l
Cost
$21,714


[Escalated values from a previous ADCP LCCE (dated Sep 1995) which was based on data provided by the schools (Ft.  Bliss, TX and Huntsville, AL]

The annual incremental cost of ADCP Sustainment Training is calculated as $280,220 (= $258,506 + $21,714), or a total of:

	
	Annual Sustainment
Training cost
$280,220
	*

*
	Number of
Years
19
	=

=
	Total Sustainment
Training cost
$5,324,180


C.
Assumptions:
1.
Course development costs would be insignificant as materials previously developed for OT and NETT training could be adapted.

2.
The ratio of REIs to OEIs is similar between the ADCP system as it was planned in 1992 and the currently planned distribution.  Furthermore, that the values included necessary sustainment training to support all OEIs and REIs.

3.
Since the classes are basic MOS-qualifying courses, funding would be from the O&MMC appropriation supporting all OEIs and REIs.

4.
The total estimate for this cost element may be considered as related to the variants based on their relative percentage of the ADCP fielded quantity of OEIs and REIs.  Therefore, the $5,324,180 may be assigned as 11/44 (or 25%) to be TBDM related (or $348,721), and 33/44 (or 75%) to be SHORAD related (or $1,046,164).

D.
Fiscal Year Spread:  All USMC funded.  Annual cost FY98 -- FY16.

E.
Rationale for FY Phasing:  From the first year of fielding through the year prior to the last fielded year for any OEI or REI.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Tab 18

Organizational Maintenance (OM)

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Organizational Maintenance (OM)
5.2.#
O&S
O&MMC [In SVLCCM as “Support O&MMC”]
O&MMCR [In SVLCCM as “Support O&MMCR”]


1.
Cost Element Definition/Content.  (CEW Section A).  Organizational maintenance (OM) is corrective maintenance of fielded equipment, scheduled or unscheduled, which is the responsibility of and performed by the using unit on Table of Equipment (TOE) and special allowance assigned equipment.  OM consists of two echelons, first and second.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Cost and Operational Effectiveness Analysis (COEAs) have been completed and documented.

c.
Parametric.  One Cost Estimating Relationship (CER) has been identified and used in nearly every LCCE conducted by or for PAE (or PSA) since 1994.  This CER, for Comm-elec systems, is 2.8% “per repair” and gives an annual maintenance cost [c.f., Air Defense Communications Platform (ADCP) LCCE; dated April 1997].  The formula is as follow:

Annual Maintenance Cost = System or Subsystem Cost * 2.8% * OpHrs/MTBF

No other CERs have been identified or approved for use regarding this cost element.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total OM cost.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  Typically, this cost element should be treated as an annual cost throughout the system’s life cycle.  The phasing should be consistent with the delivery and fielding plan and include an appropriate “ramp-up” and “ramp-down” as the quantity of supported End Items changes.  Separate lines shall be given for the O&MMC funded portion supporting the OEIs and the O&MMCR funded portion supporting the REIs, and a Total row.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
The Mean Time Between Failure (MTBF), Mean Time To Repair (MTTR), and Average material cost per repair may be found in the Operational Requirement Document (ORD).  Updated values may be available from other sources as the design matures.  Anytime that Level Of Repair Analyses (LORA) or other LSA documentation exists, it should be used instead of the system’s specification values from a requirements document.

b.
MARCORSYSCOM, Program Analysis and Evaluation (PAE).

c.
HQMC, DC/S I&L Material Policy and Readiness Branch (LPP); Comm:  703-696-1056; DSN:  226-1056.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
First Echelon of Maintenance (EOM) is maintenance performed by the user or operator of the equipment.  It includes the proper care, use, operation, cleaning, preservation, lubrication, and such adjustment, minor repair, testing, and parts replacement as may be prescribed by pertinent technical publications, tools and parts allowances.  There is no requirement to collect MIMMS/AIS data at first echelon.

b.
Second EOM is maintenance performed by specially trained personnel in the organization.  Appropriate publications authorize the second EOM, additional tools and necessary parts, supplies, test equipment, and skilled personnel to perform maintenance beyond the capabilities and facilities of first echelon.  This includes performance of schedule maintenance, diagnosis and isolation of readily traced equipment malfunctions, replacements of major assemblies/modulate components which can be readily removed/installed and do not require critical adjustment, and replacement of easily accessible piece parts not authorized at first echelon.

c.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Trojan Special Purpose Integrated Remote Intelligence Terminal (SPIRIT) II LCCE; dated December 1995.  (Enclosed.).

b.
Ground Mobile Force (GMF) Tri-Band Satellite Communications Terminal LCCE; dated September 1995.  (Enclosed.).

c.
Air Defense Communications Platform (ADCP) LCCE; dated April 1997.  (c.f., Intermediate Maintenance CEEG for this enclosed example.).

d.
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.

___________________________________________________________________________

Trojan Spirit

	5.2
	Organizational Maintenance.  Organizational Maintenance (OM) consists primarily of operator checkout, operation of the system, periodic housekeeping functions, fault identification, Organizational Level (O-Level) maintenance fault isolation (using Technical Manuals and limited Built In Test Equipment (BITE), and restoration of the system to operational standards by removal and replacement of Line Replaceable Units (LRUs) from stocks on hand.  The SEM carries redundant LRUs to ensure nearly uninterrupted operation.  Defective LRUs are evacuated to an RSC.  RSC contact teams are available on a fly-away basis to provide technical assistance.  Key deployments may be supported by RSC representatives (with additional accompanying spares) who will deploy with the operating unit.

(Sources:  PO; Trojan SIFO)

	
	

	5.2.1
	OM Mean Time Between Failure (MTBF).  The MTBF at the OM level is the system MTBF of 1,000 hours based on the system specification.

(Source:  Specification)

	5.2.2
	OM Mean Time to Repair (MTTR).  Not Applicable.

	5.2.3
	OM Preventive Maintenance.  The system will require monthly preventive maintenance.  Therefore, the Mean Time Between Preventive Maintenance (MTBPM) is 3,611 divided by 12, or 301 hours.

(Sources:  MEF IAS LCCE; PO)

	5.2.4
	OM Personnel Training.  See Paragraph 5.1.3.

	5.2.5
	Average Material Cost Per OM Repair.  The cost per repair action is estimated at 2.8% of the end item procurement cost based on similar communications and electronics systems.  This factor is applied to the value which represents the RSC-supported portion of the total system unit cost.  Although the Contractual AUC is $1,640,700 (Cf., para 4.1), each Trojan SPIRIT II system includes $202,726 of GFE (Cf., para 4.3) which gives a total system end item unit procurement cost of $1,843,426.  Since the portion of the Trojan SPIRIT II system which is supportable via the Force Service Support Group (FSSG) costs $222,425 (or 12.066%), the RSC-supported portion of the whole system would be 87.934% of the total system cost (or, $1,621,001).  Therefore,


2.8% x $1,621,001 = $45,388

The Army estimate for the RSC’s surcharge for an analogous system (i.e., GMF Tri-Band SatCom Terminal) is 18.4%.  Therefore,

$45,388 x 1.184 = $53,739, or $53,700 (rounded).

(Sources:  TCO LCCE; MEF IAS LCCE; PO; Trojan SIFO; GMF LCCE)

	5.2.6
	Average Material Cost Per OM Preventive Maintenance Action.  The average monthly material cost for PM actions is $25 per system.  This covers cleaning and preservation of the equipment, as well as consumable cleaning supplies and periodic replacement of items used in cleaning and preservation.

(Sources:  MEF IAS LCCE; PO)

	5.2.7
	Other OM Costs Per System Per Year.  The O&MMC costs for maintaining the portions of the system supportable by the FSSG are presented in Table 5.

	5.2.8
	


Table 5 -- FSSG Supported Components O&S Costs

	
	Component Description
	Qty/

System
	Component

Annual O&S
	Total Annual Cost

	
	HMMWV M1097 [substitute]
	2
	$1,231
	$2,462

	
	S-788/G SICPS Shelter
	2
	$250
	$500

	
	SICPS Tent w/bootwall
	2
	$50
	$50

	
	M116A3 Trailer
	1
	$170
	$170

	
	10KW tunnel-mounted APU
	2
	$300
	$600

	
	TAMCN B0002 ECU
	3
	$250
	$750

	
	AT-197A/GR LOS Antenna
	1
	$10
	$10

	
	AS-3439/G Dome Antenna
	1
	$50
	$50

	
	Total
	
	
	$4,592


___________________________________________________________________________

Cost Estimating Worksheet

	Program Name:

CES #:
	GMF Tri-Band Satellite Communications Terminal

CES Title:  Organizational Maintenance (OM)


A.
Cost Element Definition/Contents:  Includes OM for secondary repairables.

B.
Detailed Basis of Estimate:  (FY96CB$) Based on the Army LCCE cost of $14,000/system/year from AN/TSC-85/93 maintenance history.

	(FY96CB$ x 000s)

	
	
	FY99
	FY00
	FY01
	FY02
	FY03
	FY04-13
	FY14
	FY15
	Total

	
	Fielded
	(11)
	(13)
	(13)
	
	
	
	
	
	

	
	Supported
	(11)
	(24)
	(37)
	(37)
	(37)
	(37)
	(26)
	(13)
	

	
	Beyond ICS
	(0)
	(11)
	(24)
	(37)
	(37)
	(37)
	(26)
	(13)
	

	
	
	
	
	
	
	
	
	
	
	

	
	OM
	
	154
	336
	518
	518
	5,180
	364
	182
	7,252


Conversion to FY95CB$ =

	
	
	FY00
	FY01
	FY02
	FY03
	FY04-13
	FY14
	FY15
	Total

	
	
	
	
	
	
	
	
	
	

	
	
	150
	326
	503
	503
	5,030
	353
	177
	7,041

	
	
	
	
	
	
	
	
	
	

	
	O&MMC
	150
	326
	435
	435
	4,350
	285
	109
	6,090

	
	(Schools)
	(14)
	(14)
	(14)
	(14)
	(140)
	
	
	(196)

	
	O&MMCR
	
	
	68
	68
	680
	68
	68
	952


C.
Assumptions:
D.
Fiscal Year Spread:  As shown in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:  Consistent with fielding schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:  Based on US Army PM SATCOM Marine Corps LCCE dated 6/12/95 updated for subsequent changes in Marine Corps quantities/configuration.

Tab 19

Preventive Maintenance (PM)

Cost Element Estimating Guide

	Cost Element (CE):
CE Subcategories:

Typical CES #:

Phases:
Appropriations:
	Preventive Maintenance (PM)
Organizational Maintenance (OM) Preventive Maintenance
Intermediate Maintenance (IM) Preventive Maintenance
OM Preventive Maintenance -- 5.2.3
IM Preventive Maintenance -- 5.3.3
O&S
O&MMC [In SVLCCM as “Support O&MMC”]
O&MMCR [In SVLCCM as “Support O&MMCR”]


1.
Cost Element Definition/Content.  Preventive Maintenance (PM) is non-corrective in nature and performed to prevent or reduce the number of operational failures.  PM is typically an Organizational Maintenance (OM) level action but can occur at the Intermediate Maintenance (IM) level.  (Occasionally a system will have PM occurring on both the OM and IM level.)  Typical PM actions include cleaning, visual inspection, diagnostics and prognostics.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Cost and Operational Effectiveness Analysis (COEAs) have been completed and documented.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total O-Level or I-Level PM cost.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  Typically, this cost element should be treated as an annual cost throughout the system’s life cycle.  The phasing should be consistent with the delivery and fielding plan and include an appropriate “ramp-up” and “ramp-down” as the quantity of supported End Items changes.  Separate lines shall be given for the O&MMC funded portion supporting the OEIs and the O&MMCR funded portion supporting the REIs, and a Total row.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
The Mean Time Between Preventive Maintenance (MTBPM), and the average material cost per preventive maintenance action may be found in the Operational Requirement Document (ORD).  Updated values may be available from other sources as the design matures.  Anytime that Level Of Repair Analyses (LORA) or other LSA documentation exists, it should be used instead of the system’s specification values from a requirements document.

b.
MARCORSYSCOM, Program Analysis and Evaluation (PAE).

c.
HQMC, DC/S I&L Material Policy and Readiness Branch (LPP); Comm:  703-696-1056; DSN:  226-1056.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Marine Air-Ground Task Force (MAGTF) Manpack Secondary Imagery Dissemination System (SIDS) LCCE; dated July 1997.  (Enclosed.).

b.
Portable Automated Computerized Lightweight Expandable Search System (PACLESS) LCCE; dated April 1995.

Cost Estimating Worksheet

	Program Name:

CES #:  5.2.6
	Manpack Secondary Imagery Dissemination System (Manpack SIDS)

CES Title:  Organizational Preventive Maintenance


A.
Cost Element Definition/Contents:  Organizational Preventive Maintenance (PM) consists primarily of cleansing and preservation of system components.

B.
Detailed Basis of Estimate:

	
	$62,400
	Estimated Value for OEIs

= $ 6,240 annually

= $ 1,200 per system

= $ 120 per system annually


Calculated value:

$62,400
=
$10 x 12 x 52 x 10

Calculation of the Likely Value for this Cost Element:

	
	$10
	
	Materials costs per system per month
[Section C.1]

	
	12
	
	Months per year

	
	52
	
	OEIs
[Paragraph 5.1.1]

	
	10
	
	Years
[ORD]


	
	$25,200
	Estimated Value for REIs
= $ 2,520 annually
= $ 1,200 per system
= $ 120 per system annually


Calculated value:

$25,200  =  $10 x 12 x 21 x 10

Calculation of the Likely Value for this Cost Element:

	
	$10
	
	Materials costs per system per month
[Section C.1]

	
	12
	
	Months per year

	
	21
	
	REIs
[Paragraph 5.1.1]

	
	10
	
	Years
[ORD]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY97$K) Annual cost.

E.
Rationale for FY Phasing:  Annual cost from the first year of fielding (FY98) through the last fielded year (FY08).

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Tab 20

Intermediate Maintenance (IM)

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Intermediate Maintenance (IM)
5.3.#
O&S
O&MMC [In SVLCCM as “Support O&MMC”]
O&MMCR [In SVLCCM as “Support O&MMCR”]


1.
Cost Element Definition/Content.  (CEW Section A).  Intermediate Maintenance (IM) is corrective maintenance performed by designated activities in direct or general support of using organizations.  It includes calibration and repair/replacement of damaged or unserviceable parts, provides technical assistance, support through a secondary reparable issue point, and/or contract team support to using organizations.  Intermediate maintenance normally includes third and fourth Echelon of Maintenance (EOM) and in instances when supporting overflow organizational requirements may include second echelon as well.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Cost and Operational Effectiveness Analysis (COEAs) have been completed and documented.

c.
Parametric.  One Cost Estimating Relationship (CER) has been identified and used in nearly every LCCE conducted by or for PAE (or PSA) since 1994.  This CER, for Comm-elec systems, is 2.8% “per repair” and gives an annual maintenance cost [c.f., Air Defense Communications Platform (ADCP) LCCE; dated April 1997].  The formula is as follow:

Annual Maintenance Cost = System or Subsystem Cost * 2.8% * OpHrs/MTBF

No other CERs have been identified or approved for use regarding this cost element.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total GFE cost.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  Typically, this cost element should be treated as an annual cost throughout the system’s life cycle.  The phasing should be consistent with the delivery and fielding plan and include an appropriate “ramp-up” and “ramp-down” as the quantity of supported End Items changes.  Separate lines shall be given for the O&MMC funded portion supporting the OEIs and the O&MMCR funded portion supporting the REIs, and a Total row.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
The Mean Time Between Failure (MTBF), Mean Time To Repair (MTTR), and Average material cost per repair may be found in the Operational Requirement Document (ORD).  Updated values may be available from other sources as the design matures.  Anytime that Level Of Repair Analyses (LORA) or other LSA documentation exists, it should be used instead of systemic specification values from a requirements document.

b.
MARCORSYSCOM, Program Analysis and Evaluation (PAE).

c.
HQMC, DC/S I&L Material Policy and Readiness Branch (LPP); Comm:  703-696-1056; DSN:  226-1056.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Third Echelon of Maintenance (EOM) is maintenance authorized by appropriate publications to be performed by specially trained personnel.  Third echelon includes diagnosis and isolation of equipment/modular malfunctions including:  adjustment and alignment of modules using Test, Measurement, and Diagnostic Equipment (TMDE); repair by replacement of modular components and piece parts which require post maintenance testing or adjustment; limited repair of modular components requiring cleaning; seal replacement; application of external parts; repair kits; and accomplishment of minor body work and evaluation of internal combustion engine emissions.

b.
Fourth EOM is maintenance normally associated to semi-fixed or permanent shops of intermediate maintenance activities and frequently associated to organizational shops of units with a commodity peculiar mission.  Fourth EOM includes diagnosis, isolation, adjustment, calibration, alignment, and repair of malfunctions to the internal piece part level.  Fourth EOM also includes replacement of defective modular components not authorized at lower echelons; repair of major modular components by grinding or adjusting items such as valves, tappets or seats; replacing internal and external piece parts to include solid state integrated circuits and printed circuit boards/cards; and performance of heavy body, hull turret, and frame repair.

c.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Joint Surveillance Target Attack Radar System (JSTARS) Common Ground Station (CGS) LCCE; dated June 1997.  (Enclosed.).

b.
Air Defense Communications Platform (ADCP) LCCE; dated April 1997.  (Enclosed.  Provides an example of a OM/IM combined worksheet.).

c.
JAVELIN Medium Anti-Armor Weapon System LCCE; dated February 1997.  (Enclosed.).

d.
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.

Cost Estimating Worksheet

	Program Name:

CES #:  5.3
	Joint Stars Common Ground Station

CES Title:  Annual Maintenance


A.
Cost Element Definition/Contents:  Includes most annual maintenance costs for the JSTARS CGS components.  These subelements include Organizational maintenance, Intermediate maintenance, Depot maintenance and any Depot overhaul.

B.
Detailed Basis of Estimate:  The total (O&S) costs has been estimated at $508,000 per system per year by PM JSTARS without any details or supporting data.  Nearly 60% [PM JSTARS] of this value represents various manpower costs, as their estimate is being used in a Baseline Cost Estimate (BCE) sense.  This LCCE is a Decision Cost Estimate (DCE) for the Marine Corps and assumes no increase in the force structure or end strength.  Therefore, only 40% of the PM JSTARS value is deemed applicable for this LCCE.  Furthermore, due to the manner in which the Marine Corps intends to address CLS and the requirement for MCTSSA PDSS support, the PM JSTARS annual O&S value will be included as a partial representation of the total Marine Corps O&S to which the estimated costs for CLS and MCTSSA PDSS will be added.  The PM JSTARS O&S estimate will be inserted into the SVLCCM as an Intermediate Level maintenance costs.  Therefore, the estimated annual Maintenance cost is:

$508,000/system/year x 40% = $203,200/system/year
Therefore, the total Maintenance cost for the life of the system is:

$203,200/system/year x 2 systems x 20 years = $8,128,000
C.
Assumptions:
1.
The impact of potential warranties has been ignored.  No warranty savings are assumed likely due to the delays in integration, transportation and placement in service.

2.
These costs also include material consumption; POL and other energy consumption; and any incremental impacts on the sustainment training of operators and maintenance personnel.

D.
Fiscal Year Spread:  Annual cost from FY99 to FY18.

E.
Rationale for FY Phasing:  From the first year of fielding through the last fielded year.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
1.
Reverse calculating the cost elements from the PM JSTARS POE95 representing components of this cost element for this LCCE as a percentage yields the following notional breakout:

	
	POE95 Cost Element______
Replenishment Spares

(repairables)
Replenishment Repair Parts

(consumables)
POL
Overhaul
Training


Total:
	% of O&S cost
80.1

9.3

1.5
0.4
_8.7_
100.0
	Notional estimate
6,510,528

755,904

121,920
32,512
__707,136
8,128,000


Cost Estimating Worksheet

	Program Name:

CES #:  5.1
	Air Defense Communications Platform

CES Title:  Annual Organizational/Intermediate Level Maintenance


A.
Cost Element Definition/Contents:  Includes annual maintenance (all echelons) for major ADCP components and subsystems.

B.
Detailed Basis of Estimate:
Annual maintenance costs for the major subsystems of the ADCP are summarized below:

	
	Variant:
	TBMD
	SHORAD
	

	
	Subsystem:
	
	
	

	
	
	Vehicle
Shelter (LMS)
Shelter (ECU)
Generator (gen)
Generator (trl)
TADIL-A
TADIL-J
Remaining
Subsystems
	1,371
484
796
488
292

$29,781

$17,949
	1,371
484
796
488
292
$7,290


$17,949
	[adjusted historical data]
[adjusted historical data]
[adjusted historical data]
[adjusted historical data]
[adjusted historical data]
[see calculations below]
[see calculations below]

[see calculations below]

	
	Total Annual Maintenance:
	
	
	

	
	
	per OEI
per REI
	$51,161
$7,485
	$28,670
$4,194
	
[see calculations below]


*
(including:  Power Control/Distribution, Signal Control/Distribution, ADPE, Position Location subsystems).  The annual maintenance costs are estimated using a 2.8% of the hardware (non-GFE and GFE) portion of the sub-systems’ estimated cost as a “per repair” factor [PAE CER] multiplied by the estimated number of repair actions.  The annual number of repair actions is represented by applying the system’s MTBF 1,000 hours [ORD] against the projected operating tempo (OpHrs) for OEIs 2,160 [ILSO]

Each of the above values indicated as “[adjusted historical data]” have been adjusted from the corresponding value in the Sep 1995 LCCE by applying the O&MMC escalation factor (from FY95$ to FY97$ = 4.35%) applied to both OEIs and REIs), and by a ratio of the subsystem’s current estimated cost to its corresponding (escalated) previous estimated cost (= an additional 8.03%).  Since the design has matured since the configuration assumed in FY95, some values may not correlate directly; therefore, some analytical judgement may has been applied in determining which sub-values should be included in the creation of the ratio to be applied in several cases.  It is assumed that the estimated maintenance costs depicted in the Sep 1995 LCCE were provided by the appropriate MARCORSYSCOM PM for the GFE components.  The 2.8% comm-elec “per repair” annual maintenance factor is a Cost Estimating Relationship (CER) applied to nearly every LCCE conducted by or for PAE (or PSA) since 1994.  The supporting calculations for the subsystems on which this factor was applied are depicted below:

	
	
	Subsystem cost
with GFE [CEW #4.1]
	*
	Maintenance
factor
	*
	OpHrs/
MTBF
	=
	Annual
Maintenance Cost

	
	TADIL-J:

OEI
	$492,417
	*
	2.8%
	*
	2.160
	=
	$29,781

	
	TADIL-A:

OEI
	$120,532
	*
	2.8%
	*
	2.160
	=
	$ 7,290


For the remaining subsystems the Susbsystem Cost with GFE included [CEW#4.1] is:

	
	
	Power Control/Distribution
	$ 25,462

	
	
	Signal Control/Distribution
	$ 20,953

	
	
	ADPE
	$110,213

	
	
	Comm/Datalink
	$138,589

	
	
	Position Location
	$ 1,560

	
	Total remaining subsystems unit cost:
	$296,777


Applying the 2.8% comm-elec “per repair” maintenance factor to the remaining subsystems (with GFE) yields:

	
	Subsystem cost
with GFE
$296,777
	*

*
	Maintenance
factor
2.8%
	*

*
	OpHrs/
MTBF
2.160
	=

=
	Annual
Maintenance Cost
$17,949


The ratio of REI OpHrs to OEI OpHrs is used to adjust the estimated annual maintenance cost per OEIs to estimate the annual maintenance cost per REI.  Therefore:

	
	


TBMD
SHORAD
	REI Optempo/
OEI Optempo

316/2,160
316/2,160
	*


*
*
	OEI annual
maintenance

$51,161
$28,670
	=


=
=
	REI annual
maintenance

$7,485
$4,194


C.
Assumptions:
1.
The impact of potentials warranties has been ignored.  No warranty savings are assumed during initial fielding due to potential delays in integration, transportation and placement in service.  The only anticipated warranties that may offset maintenance expenditures apply to the ADPE equipment which is purchased at the 5- and 10-years of service point as a part of the technology refreshment addressed in CEW #4.11.  While a one-year warranty may be considered typical, the applicability to the ADCP at that time is indeterminable.

D.
Fiscal Year Spread:  All USMC funded.  Annual cost.

E.
Rationale for FY Phasing:  From the first year of fielding through the last fielded year for any OEI.  During this 20 year period, the 15 year life cycle of each ADCP OEI is profiled consistent with the delivery profile of the OEIs as follows:

	
	Variants:
	FY98
	FY99
	FY00
	FY01
	FY02
	FY03
	Total

	
	TBMD
	6
	
	
	
	
	
	6

	
	SHORAD
	__
	__
	13
	10
	_2
	__
	25

	
	Total:
	6
	0
	13
	10
	2
	0
	31


From the first year of fielding through the last fielded year for any REI.  During this 20 year period, the 15 year life cycle of each ADCP REI is profiled consistent with the delivery profile of the REIs as follows:

	
	Variants:
	FY98
	FY99
	FY00
	FY01
	FY02
	FY03
	Total

	
	TBMD
	2
	3
	
	
	
	
	5

	
	SHORAD
	__
	__
	__
	_2
	_6
	__
	_8

	
	Total:
	2
	3
	0
	2
	6
	0
	13


F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  5.4
	JAVELIN

CES Title:  Intermediate/Depot Maintenance Command Launch Unit


A.
Cost Element Definition/Content:  This includes the Intermediate and Depot Level Maintenance for the remaining 17 years of the systems life cycle.

Intermediate Maintenance.  Intermediate maintenance will consist of fault isolation to the CLU subassembly/circuit card level.  A remove/replace strategy for faulty items will be employed.  Nitrogen purge and refill of the CLU will be performed as a repair action.  Faulty subassemblies/circuit cards will be evacuated to a depot for repair, or disposal.  Initially, intermediate maintenance will be conducted under ICS, and will be performed by the FSSG after the ICS period expires.

Depot Maintenance.  Depot maintenance will be initially performed by the contractor under an ICS concept.  Performance evaluations will be periodically conducted to verify levels of support and affordability.  A decision will be made in 1999 to extend the contractor support effort or transition the depot repair functions to a government depot.  If transitioned to a government activity, the effort will be performed by an Army depot.

(Source:  JILSP, ULSS)

B.
Detailed Basis of Estimate:  The analysis involved determining the cost of those secondary depot reparables requiring replacement or repair.

The analysis consisted of determining the CLUs intermediate/depot level assemblies which were major cost drivers to the maintenance effort, their average unit cost (Unit Price), and what percent of failures the assemblies/cost driver caused (% Contribution To Failures).

Using the anticipated annual operating hours, the expected MTBF for the CLU, and the number of CLUs, the total number of CLU failures was determined.

Total number of CLU failures = Op Hrs/MTBF * Number of CLUs

Using the number of CLU failures for the year, and the percent of failures a particular assembly/cost driver caused (% Contribution To Failures, the number of yearly failures of a particular assembly/cost driver was determined (Number of Failures for this Item).

Number Of Failures For This Item = Yearly CLU Failures X %
Contribution To Failures

The quantities of each cost driver being replaced (due to being not repairable) was determined (Number of Washouts of this Item) and the cost of replacing those items calculated (Replacement Cost for Washouts).

Number Of Washouts Of This Item = Number Of Failures For
This Item X 14%

Replacement Cost For Washouts = Number Of Washouts Of This
Item X Unit Price

The number of items to be repaired was calculated (Number of Items Require Repair) and the cost to repair these items (Cost To Repair).

Number Of Items Require Repair = Number Of Failures For
This Item X 86%

Cost To Repair = Number Of Items Require Repair X Unit
Price

$16,645,000 (OEIs) Estimated Value
$476,000 (REIs) Estimated Value
C.
Assumptions and Supporting Information:
The MTBF is 167.  Although the MTBF is expected to be 150, currently the CLU is experiencing an MTBF of 276.  When adjusted for real operating conditions using the Rome Air Development Center Parameter Translation Model an MTBF of 167 is calculated.

(United International Engineering, Mr. Gary McNeill)

The Cost of Repair for a Secondary Depot Reparable is charged out at 23%.
(MICOM Cost Analyst, Allan Perry)

The Washout rate is estimated to be 14%.
(MICOM Cost Analyst, Allan Perry)

Cost Drivers, only significant cost drivers were selected.
(JAVELIN Maintainability Demo Plan)

Unit Prices adjusted for learning curve.
(Initial Spares and Consumables, Table 9 {DAAH01-96-R-0002},
MICOM Analyst, Allan Perry)

D.
Fiscal Year Spread ($000)

	
	
	FY00
	FY01
	FY02
	FY03-19
	FY20
	FY21
	FY22

	
	OEI
	$153
	$411
	$651
	$14,154
	$677
	$419
	$180

	
	
	FY03
	FY04
	FY05-19
	FY20
	FY21
	
	

	
	REI
	$6
	$16
	$420
	$22
	$12
	
	


E.
Phasing Considerations:
F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:  A significant change in the MTBF would significantly effect the maintenance cost.  For example if the MTBF was 129 hrs, the total maintenance cost would be $24,093,000, or if the MTBF without adjustment was 276 hrs. the maintenance cost would be reduced to $11,252,000.

H.
Other Comments:  The sample size of actual maintenance data is small, but PMO JAVELIN is confident that the 129 hour level will be exceeded.

The following tables show the calculations for maintenance costs.

	Active Forces Intermediate/Depot Maintenance Costs for CLU

	
	Unit Price
(U/P)
	%
Contribution
to Failures
	Number of
Failures
for This
Item
	Number of
Washouts of
This Item
	Replacement
Cost for
Washouts
	Number
of Items
Require
Repair
	Cost to
Repair

	AFOCAL
	$9,391
	0.13
	51.84
	7.26
	$68,160
	44.59
	$92,114

	Optical
	$5,751
	0.04
	17.15
	2.4
	$13,808
	14.75
	$18,661

	FLIR
	$1,566
	0.04
	15.95
	2.23
	$3,497
	13.72
	$4,727

	OIF
	$1,704
	0.13
	51.84
	7.26
	$12,369
	44.59
	$16,715

	Scanner
	$1,676
	0.04
	15.55
	2.18
	$3,650
	13.38
	$4,933

	Imager
	$4,341
	0.03
	12.76
	1.79
	$7,756
	10.98
	$10,482

	DDC
	$25,469
	0.22
	86.14
	12.06
	$307,147
	74.08
	$415,088

	
	
	
	
	Subtotals
	$416,387
	
	$562,718

	
	
	
	
	Total Cost
Per Year For
222 CLUS:
	
	
	$979,105


	
	Total Active Maintenance Costs

	
	17 Year Post ICS
Cost
	$16,644,791
	

	
	
	Total OEI LCC CLU
Maintenance
	$16,644,791


	Reserve Forces Intermediate/Depot Maintenance Costs for CLU

	
	Unit Price
(U/P)
	%
Contribution
to Failures
	Number of
Failures
for This
Item
	Number of
Washouts of
This Item
	Replacement
Cost for
Washouts
	Number
of Items
Require
Repair
	Cost to
Repair

	AFOCAL
	$9,391
	0.13
	1.68
	0.24
	$2,211
	1.45
	$2,987

	Optical
	$5,751
	0.04
	0.56
	0.08
	$448
	0.48
	$605

	FLIR
	$1,566
	0.04
	0.52
	0.07
	$113
	0.44
	$153

	OIF
	$1,704
	0.13
	1.68
	0.24
	$401
	1.45
	$542

	Scanner
	$1,676
	0.04
	0.5
	0.07
	$118
	0.43
	$160

	Imager
	$4,341
	0.03
	0.41
	0.06
	$252
	0.36
	$340

	DDC
	$25,469
	0.22
	2.79
	0.39
	$9,962
	2.4
	$13,462

	
	
	
	
	Subtotals
	$13,504
	
	$18,250

	
	
	
	
	Total Cost
Per Year For
72 CLUS:
	
	
	$31,755


	
	Total Reserve Maintenance Costs

	
	15 Year Post ICS
Cost
	$476,325
	

	
	
	Total REI LCC CLU
Maintenance
	$476,325


Tab 21

Depot Level Repair

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Depot Level Repair
5.4
O&S
O&MMC [In SVLCCM as “Support O&MMC”]
O&MMCR [In SVLCCM as “Support O&MMCR”]


1.
Cost Element Definition/Content.  (CEW Section A).  Depot Level Maintenance (DM) is maintenance requiring major overhaul or complete rebuild of parts, subassemblies, assemblies or end items, including the manufacture of parts and performance of required modifications, testing and reclamation.  Depot maintenance serves to support lower categories of maintenance by providing technical assistance and performing maintenance beyond serviceable equipment by using more extensive repair facilities than are available in lower level maintenance activities.  Fifth echelon maintenance is normally associated with this category and is scheduled to employ production and assembly line methods whenever practicable.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query POs to identify similar End Items that may be appropriate for applying analogous costs.  Data from analogous systems may be used from previously fielded systems where formal Life Cycle Cost Estimates (LCCEs) or Cost and Operational Effectiveness Analysis (COEAs) have been completed and documented.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  DM costs may be derived by decomposing the System into smaller components or modules until an estimate of the smaller parts can be accomplished, and summing these costs for a total System DM cost.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
The Mean Time Between Failure (MTBF), Mean Time To Repair (MTTR), Mean Time Between Preventive Maintenance (MTBPM), Average material cost per repair, and the average material cost per preventive maintenance action can be found in the Operational Requirement Document (ORD).

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  Typically, this cost element should be treated as an annual cost throughout the system’s life cycle.  The phasing should be consistent with the delivery and fielding plan and include an appropriate “ramp-up” and “ramp-down” as the quantity of supported End Items changes.  Separate lines shall be given for the O&MMC funded portion supporting the OEIs and the O&MMCR funded portion supporting the REIs, and a Total row.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
MARCORSYSCOM, Program Analysis and Evaluation (PAE).

b.
HQMC, Deputy Chief of Staff for Installations and Logistics (DC/S I&L), Material Policy/Readiness Branch (LPP-3), Comm:  703-696-1059, DSN:  226-1059.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Fifth Echelon of Maintenance (EOM) is maintenance normally performed by depot maintenance activities and at intermediate maintenance activities when specially authorized by the CMC (LPP).  It includes overhaul/rebuild of end items/modular components; repairs which exceed the capability of lower echelon units where special environmental facilities or specific tolerances are required; nondestructive testing; special inspection/modification requiring extensive disassembly, or elaborate test equipment; manufacturing items not provided or available; and provision of wholesale level direct exchange support.

9.
Examples from Previous Cost Estimates.  The examples have been enclosed as samples for quick reference.  Noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  The examples may not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.

a
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.  (Enclosed.).

b.
JAVELIN Medium Anti-Armor Weapon System LCCE; dated February 1997.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  5.4
	Manpack Secondary Imagery Dissemination System (Manpack SIDS)

CES Title:  Depot Level Maintenance


A.
Cost Element Definition/Contents:  Includes the cost of performing all maintenance actions required so that the component may be re-issued through the supply system, or a replacement component has been procured.

B.
Detailed Basis of Estimate:

	
	$2,624,400
	Estimated Value for OEIs
= $262,440 annually
= $ 50,469 per system
= $ 5,047 per system annually


Calculated value:

	
	$2,624,388
	=
	$63,648 + $10,920 + $833,820 + $1,716,000


Calculation of the Likely Value for this Cost Element:

	
Base Station (less printer and software portions) Depot Maintenance:

	
	$63,648
	
	Total Basestation Depot Level Maintenance ($8,160 x 1.5% x 52 x 10)

	
	
	$8,160



1.5%

52

10
	
	Basestation (less printer and software portions) share of AUC ($9,750 Basestation – $315 Printer related – $1,275 software)
[CEW 4.1 Section H.2 second column]
Depot Maintenance Factor for laptop computer
[Section C.1]
OEIs
[Paragraph 5.1.1]
Years
[ORD]


	
Printer Depot Maintenance:

	
	$10,920
	
	Total Printer Depot Level Maintenance ($21 x 1 x 52 x 10)

	
	
	$21


1

52

10
	
	Shipping
[UPS quote based on printer size and weight (rounded)]
Shipments per system per year
[Section C.2]
OEIs
[Paragraph 5.1.1]
Years
[ORD]


	
Outstation (less camera and software portions) Depot Maintenance:

	
	$833,820
	
	Total Outstation (less camera and software portions) Depot Maintenance
($26,725 x 2% x 156 x 10)

	
	
	$26,725



2%

156

10
	
	Average Outstation (less camera and software portions) share of AUC ((2 x (37,700 – 1,275) + (53,600 – 1,275))/3)
[CEW 4.1 Section H.2 second column]
Depot Maintenance Factor for handheld computer
[Litton]
Outstations (52 OEIs x 3 Outstations/System)
[Paragraph 5.1.1]
Years
[ORD]


	
Camera (mono and IR) Depot Maintenance:

	
	$1,716,000
	
	Total Camera (mono and IR) Depot Maintenance ($1,100 x 156 x 10)

	
	
	$1,100

156


10
	
	Depot Maintenance for Camera
[Section H.3]
Outstation Cameras (52 Systems x 3 Outstations/System)
[Paragraph 5.1.1]
Years
[ORD]


	
	$1,059,800
	Estimated Value for REIs

= $105,980 annually

= $ 50,467 per system

= $ 5,047 per system annually


Calculated value:

	
	$1,059,849
	=
	$25,704 + $4,410 + $336,735 + $693,000


Calculation of the Likely Value for this Cost Element:

	
Base Station (less printer and software portions) Depot Maintenance:

	
	$25,704
	
	Total Basestation Depot Level Maintenance ($8,160 x 1.5% x 21 x 10)

	
	
	$8,160



1.5%

21

10
	
	Basestation (less printer and software portions) share of AUC ($9,750 Basestation – $315 Printer related – $1,275 software)
[CEW 4.1 Section H.2 second column]
Depot Maintenance Factor for laptop computer
[Section C.1]
REIs
[Paragraph 5.1.1]
Years
[ORD]


	
Printer Depot Maintenance:

	
	$4,410
	
	Total Printer Depot Level Maintenance ($21 x 1 x 21 x 10)

	
	
	$21


1

21

10
	
	Shipping
[UPS quote based on printer size and weight (rounded)]
Shipments per system per year
[Section C.2]
REIs
[Paragraph 5.1.1]
Years
[ORD]


	
Outstation (less camera and software portions) Depot Maintenance:

	
	$336,735
	
	Total Outstation (less camera and software portions) Depot Maintenance
($26,725 x 2% x 63 x 10)

	
	
	$26,725



2%

63

10
	
	Average Outstation (less camera and software portions) share of AUC ((2 x (37,700 – 1,275) + (53,600 – 1,275))/3)
[CEW 4.1 Section H.2 second column]
Depot Maintenance Factor for handheld computer
[Litton]
Outstations (21 REIs x 3 Outstations/System)
[Paragraph 5.1.1]
Years
[ORD]


	
Camera (mono and IR) Depot Maintenance:

	
	$693,000
	
	Total Camera (mono and IR) Depot Maintenance ($1,100 x 63 x 10)

	
	
	$1,100

63

10
	
	Depot Maintenance for Camera
[Section H.3]
Outstation Cameras (21 REIs x 3 Outstations/System)
[Paragraph 5.1.1]
Years
[ORD]


C.
Assumptions:
1.
For the laptop a value of 1.5% of AUC for Production Systems per system per year was selected based on a complexity comparison between a laptop and a handheld.  Litton uses a value of 2% for their handheld.

2.
Assume one printer per system per year will break.

3.
The costs to maintain the remainder of the basestation components was address by including the cost of ancillary items with the cost of the HTU.

D.
Fiscal Year Spread:  (FY97$K) Annual cost.

E.
Rationale for FY Phasing:  Annual cost from the first year of fielding (FY98) through the last fielded year (FY08).

F.
Cross-Checks Performed and Results:
1.
ULSS 005294-15, for the handheld, states that the using unit should budget $350.00 per laptop annually for support beginning in the 4th year of ownership (assuming some period of warranty coverage).  This $350.00 addresses all maintenance levels (i.e., it is not broken down by maintenance level).  [Maj. Forjan of C4ICCR]

The calculation used in Section B equals to approximately $141 per laptop annually, but does not reduce the number of years for any warranty impact from either the initial issue not the technology refreshment laptop replacement in the fifth year of the life cycle.

G.
Risk/Uncertainty:
1.
The technologies represented with this system are not mature enough to have established reliable estimations of maintenance costs.  The intended technology refreshment should mitigate the maintenance cost risk; however, it is possible that these costs are underestimated by as much as 50%.

H.
Other Comments:
1.
The maintenance concept for the printer is whole part replacement from a quantity of previously purchased printers.  Therefore, the depot maintenance cost for the printers is the shipment cost of the replacement printer.  NSWC-CD believes there are sufficient quantity of printers on hand to support this maintenance concept until the mid-life technology replacement occurs.

2.
Litton uses a value of 2% of the purchase price of their handheld as an estimate of the annual maintenance costs thereof.

3.
Kodak quoted a price of $1,100 per camera for a one year warranty extension.  Service contracts are available from Kodak approved suppliers at a similar cost.

4.
Kodak says that if the Marine Corps were to establish a basic depot capability it would cost approximately $18,000 assuming that there will be no requirement to build new facilities.  This basic capability would allow the Marine Corps to do the following types of maintenance organically:

battery swap out, body (non-alignment) repairs, and board and imager repairs (which requires proprietary diagnostic software included in the facilitization estimate).

Tab 22

Overhauls

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Overhauls
5.5
O&S
O&MMC [In SVLCCM as “Support O&MMC”]
O&MMCR [In SVLCCM as “Support O&MMCR”]


1.
Cost Element Definition/Content.  (CEW Section A).  Includes the cost of restoring an End Item (or major components) to a serviceable condition by completely or partially disassembling the item, inspecting the condition of each of its component parts, repairing and reassembling it, using serviceable or new assemblies, subassemblies, and parts as required, followed by inspection and operational tests.  The costs of transporting the End Item (or major components) to and from the overhaul site should be addressed as SDT (CES #4.5.2).

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.  Representatives of the potential overhaul sites (e.g., MCLB-A, Army or Navy depot facilities, etc.) should be consulted for any estimate of this cost element.

b.
Analogous.  The analyst may query the PO to identify similar End Items that may be appropriate for applying the analogous methodology.  The costs for End Items with similar physical or operational characteristics can be used so long as the analyst accounts for known differences, quantity, etc.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  Knowing the nature of the overhauls anticipated, delivery profile, and service life, the analyst may calculate a summation of the estimated values for each such subelement to develop the estimated value.  The PO (in consultation with SE and the APM/L staff) should be able to provide the necessary data.  Occasionally, one or more items may have to be assumed.  These and all other relevant information and calculations should be kept in a spreadsheet.  A spreadsheet will give the analyst flexibility and help in avoiding arithmetic errors.  Using such sources as those noted in Section 7, the analyst calculates the value of each applicable subelement portion of the estimate.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
The period of useful service life following the overhaul is the similar throughout the population of End Items.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The phasing of Overhaul costs should be consistent with the delivery profile and service life.  Conducting the overhauls in the mid-life period is typical.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  Typical risk/uncertainty factors for this cost element include:

Overhaul represents one of the most nebulous cost elements, and is inherently inaccurate.  The analyst must attempt to project the scope of overhaul activities before the system is fully design and produced.  Historical information on analogous systems will have dubious value due to technology improvements since such overhauls were conducted.  The percentage of system subject to overhaul action will likely be of more applicability than any cost relationships.

7.
References/Points of Contact.
a.
The Project Officer (PO) should be able to provide appropriate information or referrals.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Inspect and repair only as needed (IROAN) (more frequent but generally less than full-up overhauls)

b.
Component vice whole end item overhaul

c.
Mid-life (every five year) Technology Upgrade (is usually a PMC-funded ODSC)

d.
The impact of the overhaul on the intended service life should be addressed in the estimate.  Commonly, the useful service life following overhaul is the same as the period prior to overhaul for each end item.

e.
The particular End Item being estimated may cause the analyst to address additional considerations that are not listed here but are system specific and unknown at this time.

9.
Examples From Previous Cost Estimates.  The following examples are from Life Cycle Cost Estimates (LCCE) that have been finalized and approved by MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).  They appear here in the same format in which they exist in the official documents.  Some of the examples will not following the current standard format but they are the best illustration of how to estimate this cost element, currently available.  Examples that have the word, “Enclosed” after the title are exactly that, any remaining LCCEs were listed in the interest of completeness.  If the analyst needs one of the examples not enclosed a copy can be obtained from MARCORSYSCOM, PAE.

a.
Ground Mobile Forces (GMF) Tri-Band Satellite Communications Terminal LCCE; dated September 1995.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:
	GMF Tri-Band Satellite Communications Terminal

CES Title:  Depot Overhaul


A.
Cost Element Definition/Contents:  Includes costs of a Depot Overhaul at the midpoint of the system life cycle.

B.
Detailed Basis of Estimate:  Based on Army LCCE estimator from AN/TSC-85/93 overhaul cost of $260,000/system.

(FY96CB$ x 000s)

	
	

Fielded
	FY99

(11)
	FY00

(13)
	FY01

(13)
	FY02

(6)
	Total

(43)

	
	

Overhaul
	FY06

(14)
	FY07

(15)
	FY08

(14)
	Total

(43)
	

	
	
	3,640
	3,900
	3,640
	11,180
	


Conversion to FY95CB$ =

	
	
	FY06
	FY07
	FY08
	Total
	

	
	
	3,534
	3,786
	3,534
	10,854
	

	
	O&MMC
(Schools)
O&MMCR
	3,534
(252)
	3,786
	2,272

1,262
	9,592
(252)
1,262
	


C.
Assumptions:
D.
Fiscal Year Spread:  As shown in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:  Consistent with fielding schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:  Based on US Army PM SATCOM Marine Corps LCCE dated 6/12/95 updated for subsequent changes in Marine Corps quantities/configuration.

Tab 23

Post Deployment Software Support (PDSS)

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Post Deployment Software Support (PDSS)
5.6.2
O&S
O&MMC [In SVLCCM as “Support O&MMC”]


1.
Cost Element Definition/Content.  (CEW Section A) Post Deployment Software Support (PDSS) includes those software support activities that occur after Milestone III during the deployment phase of the system life cycle.  PDSS supports tactical systems by:  (1) correcting emerging problems encountered in the operational environment after fielding, (2) improving the presentation of information to the operator, (3) improving software accuracy and dependability, and (4) making improvements to diagnostic routines.  These are classified as routine maintenance rather than product improvement.  The Marine Corps Tactical Systems Support Activity (MCTSSA) has been designated the Program Manager for software.  PDSS performed at MCTSSA is termed MCTSSA PDSS, and software PDSS performed at other activities is termed non-MCTSSA PDSS.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.  The MCTSSA staff should be consulted for any estimate of this cost element.

b.
Analogous.  Although custom programmed systems are usually unique, the analyst may be able to find a similar system, or if a system is being replaced, the replaced system may provide a benchmark for estimating PDSS for the system under consideration.

c.
Parametric.  A common basis for a PDSS CER is the system’s Source Lines of Code (SLOC) which will require maintenance.  In addition, the Department of Defense (DoD) has approved software estimating models.  It is important to estimate SLOC as closely as possible.  During software size estimating, it is also important that the analyst identify reusable software SLOC.  Software development, writing, and installation incur high costs.  Cost reductions are possible using reusable code, code generators and object-oriented programming.  With the use of these methods and tools, the programmer writes fewer SLOC, thus reducing the cost to develop and maintain the software.

1)
Simple Code, $50/SLOC.  Simple code consists of applications for simplistic simulations, non real-time augmentations of existing systems (including tracking radars) and non-complex message processing systems.

2)
Average Complexity, $103/SLOC.  Average code consists of applications where neither simple nor difficult characteristics apply.  These include radar system development/augmentation (predominantly not real-time data reduction), ground stations, and communications systems.

3)
Difficult Code, $192/SLOC.  Difficult code consists of applications for Command & Control systems, ground terminals, communications systems, and other systems that challenge the state-of-the-art.

MCTSSA is the designated manager, technical advisor and provider of software support for the MARCORSYSCOM, and has access to a number of estimating tools.  MCTSSA uses software life cycle resource planning models, project analysis, experience, and historical information to estimate resource/schedule requirements for software maintenance.  The Revised Version Intermediate COCOMO (REVIC) model is the cost/schedule estimation tool of choice at MCTSSA.  The REVIC model predicts total software life cycle cost (development and PDSS), total effort (man-hours/manpower) and project schedule.  Input to the model consists of twenty-four factors covering such elements as personnel expertise, program complexity, software tools, programming languages, and cost per man-year.  The model calibrated from similar system using empirical data obtained through DoD agencies.

d.
Engineering (Bottom-Up).  The analyst may derive an estimate of such costs by breaking the whole cost element into smaller components (or modules).  Then after estimating the cost of the components, they may be summed to provide a total PDSS cost.

The typical approach is to assume a certain man-year level of support at MCTSSA.  The current rate is $133,000 per (government civilian/contractor combined) man-year.  Even the simplest system receiving direct support (or any system which MCTSSA is serving as the principal Marine Corps point of contact, but has PDSS being provided by another service/organization) should assume a minimum of one-half man-year per year.  In addition to the fully burdened salary selected, the analyst should also provide travel funds.  Typically this would include a minimum of one trip to each of the MEF sites (one week each) annually.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
When deployed, the software is relatively free of major programming errors.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  PDSS, as with any other cost element, must be time phased over the Operations and Support (O&S) Fiscal Years for the life of the system.  Normally there is an initial period during of approximately two years as the system is stressed and “bugs” are being discovered.  As fewer bugs are discovered, the costs of PDSS should lessen to a steady state level of effort as a system matures.  These costs should be spread over the entire life cycle of a system.  Adjustments may be appropriate towards the end of the supported period depending on the delivery profile.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  Typical risk/uncertainty factors for this cost element include:

a.
There is always a risk that the software being developed may have a significant flaw that is not discovered before the deployment of the system.  It would require significantly more resources to conduct “corrective” maintenance than the tracking, liaison, and generally “preventive” maintenance anticipated when PDSS estimates are conducted.  Although such costs would naturally belong to this category, the actual costs are typically “assumed away.”  Such an assumption is usually left unstated, since problems are most likely to become quite evident soon after the End Item has been delivered and participated in its first significant operational trial.  Typically, the system is still being fielded and the software developer has a vested interest in resolving significant problems quickly (and without undue burden on their customer).

7.
Reference/Points of Contact.
a.
Marine Corps Tactical Software Support Activity (MCTSSA), Comm:  619-725-2617, DSN:  365-2617.

b.
MCTSSA Fiscal Office, Comm:  619-725-2155, DSN:  365-2155.

c.
MARCORSYSCOM, Program Analysis and Evaluation (PAE) Directorate.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
What type of software is being maintained (e.g., organic, semi-detached, embedded?)  These type of software will have a direct bearing on the complexity of the PDSS activity to be undertaken, ultimately influencing the total PDSS costs.

b.
Where will PDSS be conducted; e.g., MCTSSA, other Government Activities, Contractor?  These will have direct bearing on the labor rates utilized.

c.
How much of the PDSS effort is subcontracted?  This will have a direct bearing on the total PDSS costs.

d.
PDSS is O&MMC-funded regardless of the quantity of Operational End Items (OEIs) and Reserve End Items (REIs) supported.

e.
The analyst should take into account is the type of s/w language.  Although REVIC takes this into account, the analyst should consider this when analyzing the data produced.

g.
PDSS does not include on-site technical support contracted by the operating forces in response to emergent requirements nor additional training/support not coordinated/supported by MCTSSA (or other PDSS activity).

h.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Position Location Reporting System (PLRS) Down-Sized Master Station (DSMS) LCCE; dated September 1995.  (Enclosed.).

b.
Air Defense Communications Platform (ADCP) LCCE; dated April 1997.  (Enclosed.).

c.
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.

Cost Estimating Worksheet

	Program Name:

CES #:  5.2
	PLRS Down-Sized Master Station (DSMS)

CES Title:  Post Deployment Software Support (PDSS)


A.
Cost Element Definition/Contents:  Includes software support activities after MS III during the operations and support phase to (1) correct emerging problems encountered in the operational environment, (2) improve the presentation of information, (3) improve software accuracy and dependability, and (4) improve diagnostic routines.  These activities are classified as routine maintenance rather than product improvement.

B.
Detailed Basis of Estimate:  Continuing PDSS support at an annual level of $808,000 is projected with support provided by both NISE-West and MCTSSA.  This includes:

	
	NISEW:
	Engineering
Test, Qualification and Fielding
Configuration Management/Quality Assurance
Travel/TAD
Supplies
Management
Total
	$175,000
$180,000
$  50,000
$  20,000
$  25,000
$  50,000
$500,000


	
	MCTSSA:
	Proj Officer/Asst. Proj Officer
Testing
Travel/TAD
Equipment Maintenance
Administrative Materials
Total
	$122,000
$120,000
$  24,000
$  40,000
$    2,000
$308,000


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95CB$)

	
	
	FY99 – FY13
	Total

	
	
	
	

	
	NISE West
	$500,000
	$ 7,500,000

	
	MCTSSA
	308,000
	4,620,000

	
	Total:
	$808,000
	$12,120,000


E.
Rationale for FY Phasing:  Consistent with system life cycle.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  5.3
	Air Defense Communications Platform

CES Title:  Post Deployment Software Support


A.
Cost Element Definition/Contents:  Includes software support activities after the system is fielded to correct emerging problems, and to improve the presentation of information, accuracy, dependability, and diagnostic routines.

B.
Detailed Basis of Estimate:
PDSS services to support the ADCPs are estimated as:

	
	Man-Years
	*
	( annual rate + Travel & Per Diem )
	=
	Other Logistics Support

	
	3
	*
	($133,000 + $10,000 )
	=
	$429,000


Therefore, the total Post Deployment Software Support cost is calculated as:

	
	Annual Rate
	*
	Years of service
	=
	Total Other Logistics Support

	
	$429,000
	*
	19
	=
	$8,151,000


[MCTSSA, SVLCCM Rates & Factors Study factor]

C.
Assumptions:
1.
Although the SVLCCM Rates & Factors Study was completed in Jun 1996, the selected factor (MCTSSA contractor) was not escalated.  The SVLCCM has been recently revised to reflect FY97 as the Base Year and the Budget Year without escalating this value from the Study.

2.
Since the PDSS services are established to support OEIs, funding would be from the O&MMC appropriation.  However, support will be provided to the organizations (active or reserve) operating the ADCPs.

3.
The total estimate for this cost element may be considered as related to the variants based on their relative percentage of the ADCP fielded quantities (of both OEIs and REIs).  Therefore, the $8,151,000 may be assigned as 11/44 (or 25%) to be TBDM related (or $2,037,750), and 33/44 (or 75%) to be SHORAD related (or $6,113,250).

D.
Fiscal Year Spread:  All USMC funded.  Annual cost FY98 -- FY16.

E.
Rationale for FY Phasing:  From the first year of fielding through the year prior to the last fielded year for any OEI or REI.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  5.6.2
	Joint Tactical Information Distribution System (JTIDS)

CES Title:  Post-Deployment Software Support (PDSS)


A.
Cost Element Definition/Contents:  This includes the PDSS costs anticipated to be incurred by MCTSSA.  In addition, this cost element includes Marine Corps share of PDSS conducted by USAF and USN activities.

B.
Detailed Basis of Estimate:

	
	$14,602,000
	Estimated Value
	= $730,100 annually
= $811,222 per system
= $ 40,561 per system annually


Calculated value:

$14,602,000 = $5,320,000 + $5,553,000 + $3,729,000

Calculation of the Likely Value for this Cost Element:

	
	$5,320,000
	PDSS conducted by MCTSSA (2 man-years level-of -effort at labor rate
(loaded) of $133,000 for the 20 year life cycle) (2 * $133,000 * 20)
[Mr. D. Nygren, MCTSSA, and approved SVLCCM man-year rate for MCTSSA PDSS labor]

	 
	$5,553,000
	PDSS conducted by the USAF Central Software Support Activity (CSSA).
[USMC JTIDS Terminals O&S Cost Estimate, JTIDS JPO]

	
	$3,729,000
	PDSS conducted by the USN Integrated Software Support Activity (ISSA).
[USMC JTIDS Terminals O&S Cost Estimate, JTIDS JPO]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$) Annual cost.

E.
Rationale for FY Phasing:  Annual cost.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Tab 24

Sustaining Engineering

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Sustaining Engineering
5.6.#
O&S
O&MMC [In SVLCCM as “Support O&MMC”]


1.
Cost Element Definition/Content.  (CEW Section A).  Includes the cost for engineering services anticipated after the procurement and initial fielding have occurred (i.e., field changes not Engineering Change Proposals (ECPs)).  These efforts are usually performed by a Government organization (e.g., NSWC-CD) acting as the In-Service Engineering Agent (ISEA), but may be performed under contract.  May include the Marine Corps’ reimbursement of an appropriate share of such costs funded by a lead service.  (Contractor services are typically addressed as Technical Representative Support).

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query the PO to identify similar systems that may be appropriate for applying the analogous methodology.  Care should be taken to ensure characteristics of each system are sufficiently understood so that appropriate normalizing of the data may occur.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

d.
Engineering (Bottom-Up).  Knowing the number of man-years required annually and the number of years in service, the analyst may apply an appropriate man-year rate to develop the estimated value.  The following would be a typical formula:

	
	Sustaining
Engineering
	=
	Man-years
	x
	Engineering
Labor Rate
	x
	Life
Cycle


3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
Full time work may be considered as 2080 hours per year.  This figure equates to 40 hours worked per week times 52 weeks per year.  Certain circumstances may suggest the use of other available annual man-hours figures.  For example, some hourly rates incorporate Leave/Vacation, Holidays, average Sick Leave, and other “benefits” or other hours unavailable for Direct Labor.  The Government recognizes a different man-hours available standard for military and civilian members.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The following points are applicable in determining the appropriate phasing of the estimated value:

a.
Typically, this cost element should be treated as an annual cost throughout the system’s life cycle.  The phasing should be consistent with the delivery and fielding plan and include an appropriate “ramp-up” and “ramp-down” as the quantity of supported End Items changes.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
References/Points of Contact.
a.
The analyst may inquire of the PO for appropriate points of contact such as Navy/Army laboratories supporting the program.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Sustaining Engineering is O&MMC-funded regardless of the quantity of Operational End Items (OEIs) and Reserve End Items (REIs) supported.

b.
The analyst should ensure that fully burdened labor rates are used.  If the rates are in hourly terms, then the expected value for the number of hours representing a man-year should also be determined.

c.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Anti-Personnel Obstacle Breaching System (APOBS) LCCE; dated March 1996.  (Enclosed.).

b.
Marine Air-Ground Task Force (MAGTF) Manpack Secondary Imagery Dissemination System (SIDS) LCCE; dated July 1997.  (Enclosed.).

c.
Joint Tactical Information Distribution System (JTIDS) Module, AN/TYQ-JTIDS LCCE; dated June 1996.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:  5.6.3
	Anti-Personnel Obstacle Breaching System (APOBS)

CES Title:  In-Service Engineering Agent


A.
Cost Element Definition/Contents:  In-Service Engineering Agent (ISEA) expenses include the salary, travel, and support cost for such services.

B.
Detailed Basis of Estimate:

	
	$4,000,000
	Estimated Value


Calculated value:

$4,000,000 = $250,000 x 16

Calculation of the Likely Value for this Cost Element:

	
	$250,000
	
	Estimated annual ISEA costs (which roughly equates to a two-man level of effort and associated support including travel)
[Mr. K. Poteet, NSWC-CD]

	
	16
	
	Total years that APOBS will be in the service inventory (12 year life cycle plus the length of the procurement phase minus the overlapping year)
[ORD]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$) Annual cost.

E.
Rationale for FY Phasing:  Annual cost

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  5.6.5
	Manpack Secondary Imagery Dissemination System (Manpack SIDS)

CES Title:  Sustaining Engineering


A.
Cost Element Definition/Contents:  Includes the cost of In Service Engineering Agent (ISEA) services provided by NSWC-CD throughout the life cycle.

B.
Detailed Basis of Estimate:

	
	$1,497,600
	Estimated Value
	= $149,760 annually
= $  20,515 per system
= $    2,052 per system annually


Calculated value:

	
	$1,497,600
	=
	$72 x 2,080 x 10


Calculation of the Likely Value for this Cost Element:

	
	$72
	
	Engineer (fully burdened) salary
[NSWC-CD]

	
	2080
	
	Staff Hours per year (52 weeks/year x 40 hours/week)

	
	10
	
	Years


C.
Assumptions:
D.
Fiscal Year Spread:  (FY97$K) Annual cost.

E.
Rationale for FY Phasing:  Annual cost from the first year after fielding (FY99) through the last fielded year (FY08).

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  5.6.6
	Joint Tactical Information Distribution System (JTIDS)

CES Title:  Sustaining Engineering


A.
Cost Element Definition/Contents:  Includes the cost of sustaining engineering conducted by the US Navy.  This is the Marine Corps share based on the total number of JTIDS Class 2H/2 Terminals fielded in each service.

B.
Detailed Basis of Estimate:

	
	$5,608,000
	Estimated Value
	= $ 280,400 annually
= $ 311,556 per system
= $   15,578 per system annually


Calculated value:

$5,608,000 = $5,608,000

Calculation of the Likely Value for this Cost Element:

	
	$5,608,000
	
	Sustaining Engineering (Marine Corps share of a USN effort based on the number of terminals supported within each service)
[USMC JTIDS Terminals O&S Cost Estimate, JTIDS JPO]


C.
Assumptions:
D.
Fiscal Year Spread:  (FY95$) Annual cost.

E.
Rationale for FY Phasing:  Annual cost.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Tab 25

Satellite Leasing

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Satellite Leasing
5.6.#
O&S
O&MMC [In SVLCCM as “Support O&MMC”]
O&MMCR [In SVLCCM as “Support O&MMCR”]


1.
Cost Element Definition/Content.  (CEW Section A).  Includes the cost of leased commercial satellite channels.

2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  When data are insufficient for higher accuracy methodologies, a review of the available programmatic documentation and conversations with various functional specialists within a program office may lead to the identification of Subject Matter Experts (SMEs).  The Systems Engineer (SE) and the APM/L staff supporting the Project Officer (PO) should be able to provide referrals to appropriate SMEs on either the system or the cost element (as it relates to the system).  There are SMEs capable of providing a Rough Order of Magnitude (ROM) estimate.  The analyst shall identify the sources and their qualifications along with their estimated values, and discuss any analytical techniques used to resolve differences among the experts’ opinions.

b.
Analogous.  The analyst may query the PO to identify similar systems that may be appropriate for applying the analogous methodology.  Care should be taken to ensure characteristics of each system are sufficiently understood so that appropriate normalizing of the data may occur.

c.
Parametric.  No appropriate Cost Estimating Relationships (CERs) have been identified or approved for use regarding this cost element.  An estimate may be derived using CERs, once they have been identified (or formulated), are confirmed to be statistically valid, and their development sufficiently understood to ensure proper application.  Parametric approaches are typically a linear formula with empirically derived factors and constants.

Assuming the bandwidth and quantity of nodes required for the system, the analyst may “design” a notional network, and apply current commercial satellite market rates to develop an estimated value.

d.
Engineering (Bottom-Up).  Knowing the bandwidth and quantity of nodes, the analyst may apply current commercial satellite market rates to develop the estimated value.  The PO, SE, or an SME should be able to provide the data related to the number of channels, type of channels, and the expected commercial satellite operating hours required to support the system.

3.
Assumptions.  (CEW Section C).  Typical assumptions made for this cost element include:

a.
Availability of Military Satellites.  Military satellites will likely be available for wartime or other significant real-time operations.  They will not likely be available for standard peacetime operations or training.

b.
Satellite costs are based on peacetime usage rates.

c.
Current commercial satellite market rates apply are representative of such costs throughout the life cycle.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D & E).  The following points are applicable in determining the appropriate phasing of the estimated value:

a.
Typically, this cost element should be treated as an annual cost throughout the system’s life cycle.  The phasing should be consistent with the delivery and fielding plan and include an appropriate “ramp-up” and “ramp-down” as the quantity of supported End Items changes.  Additionally, it may be reasonable to assign additional satellite cost in the years of system introduction to encourage proficiency development.

b.
If Reserve End Items (REIs) exist, then the values for OEIs (O&MMC) and REIs (O&MMCR) calculated in Section B of the CEW shall both be shown separately followed by a total.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  Typical uncertainty factors for this cost element include:

a.
The impact of real-time operations (e.g., war, Military Operations Other Then War (MOOTW), and other unpredicted usage surges) may significantly alter the estimated value.  If real-time operational requirements cannot be met with available military satellite capacity, then the peacetime rates used in Section B likely will be too low.

7.
References/Points of Contact.
a.
MARCORSYSCOM C4IICR, Mr. Hines, Project Officer, Comm:  703-784-4818 x4232.

b.
Commercial Satellite Usage Cost Analysis, ETA Technologies Corporation, dated March 1995.  This study documents data related to commercial satellites leasing rates by categories such as bandwidth.

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
Schoolhouse satellite channel requirements as well as FMF (both garrison and deployment/exercise) requirements must be addressed in Section B of the CEW.

b.
Reserve requirements shall be calculated separately so that the FY Phasing Section D of the CEW will list O&MMC and O&MMCR values.

c.
Rates are likely to differ by the geographic location of the receiver site (i.e., CONUS or OCONUS).

d.
Rates tend to correlate with the capacity (i.e., bandwidth or “pipe size”) of the channel.

e.
Current topical and corporate data may be available on the World Wide Web via the standard search engines.

f.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples From Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Ground Mobile Forces (GMF) Tri-Band Satellite Communications Terminal LCCE; dated September 1995.  (Enclosed.  Note:  the example contains rates that were applicable in 1995.).

Cost Estimating Worksheet

	Program Name:

CES #:
	GMF Tri-Band Satellite Communications Terminal

CES Title:  Commercial Satellite Lease Fees


A.
Detailed Basis of Estimate:  Includes 2 CONUS and 1 OCONUS hubs in support of 5 exercises/MEF of 30 days each.  Based on costs in the Commercial Satellite Usage Cost Analysis.  Each hub consists of eight (8) 1.544 MBps channels.  Hub costs are as follows:

OCONUS = $23,375/channel/month x 5 months x 8 channels x
1 month/exercise x 8 channels =

$935,000/year

CONUS = $8,500/channel/month x 10 months x 8 channels x
1 month/exercise x 8 channels =

$680,000/year

Annual Cost of 2 CONUS hubs and 1 OCONUS hub =

$680,000 + $935,000 = $1,615,000

(FY95CB$ x 000s)

	
	
	FY99
	FY00
	FY01
	FY02
	FY03
	FY04-13
	FY14
	FY15
	Total

	 
	Fielded
	(11)
	(24)
	(37)
	(37)
	(37)
	(37)
	(26)
	(13)
	

	
	CONUS Hubs
	(2)
	(2)
	(2)
	(2)
	(2)
	(2)
	(2)
	(1)
	

	
	OCONUS Hubs
	(0)
	(1)
	(1)
	(1)
	(1)
	(1)
	(1)
	(1)
	

	
	Lease
	680
	1615
	1615
	1615
	1615
	16150
	1615
	1275
	26,180


Reserves are costed at 1 CONUS hub for 30 days (14 days active duty for training plus an additional 15 drill days.)

CONUS = $8,500/channel/month x 1 month x 8 channels =
$68,000/year

	
	
	FY01-15
	Total

	
	O&MMCR
	1,020
	1,020


C.
Assumptions:
D.
Fiscal Year Spread:  As shown in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:  Consistent with fielding schedule.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:  Based on US Army PM SATCOM Marine Corps LCCE dated 6/12/95 updated for subsequent changes in Marine Corps quantities/configuration.

Tab 26

Travel

Cost Element Estimating Guide

	Cost Element (CE):
Typical CES #:
Phases:
Appropriations:
	Travel
This is a cost subelement or portion which never has its own CES #.
R&D, Investment, and O&S
RDT&EN [In SVLCCM as “RDT&E”]
PMC [In SVLCCM as “End Item PMC”]
O&MMC [In SVLCCM as “Support O&MMC”]
O&MMCR [In SVLCCM as “Support O&MMCR”]


1.
Cost Element Definition/Content.  (CEW Section A).  Travel costs must be accounted for as part of the cost estimate build-up for each cost element.  Travel costs can be accounted for as a separate entity or be included in the following cost elements:

	
	1.0
	Research, Development, Test, and Evaluation

	
	1.05
1.06
1.07
	System Engineering/Program Management
System Test and Evaluation
Training

	
	2.0
	Procurement

	
	2.04
2.05
2.06
2.09
2.10
	System Engineering/Program Management
System Test and Evaluation
Training
Operational/Site Activation
Fielding

	
	3.0
	Military Construction

	
	3.03
	Operational/Site Activation Construction

	
	4.0
	Military Personnel

	
	4.02
4.04
4.05
	Maintenance
System Engineering/Program Management
Replacement Personnel

	
	5.0
	Operations and Maintenance

	
	5.01
5.07
5.09
5.10
5.11
	Field Maintenance
Transportation
System Test and Evaluation
System Engineering/Program Management
Training


2.
Estimating Methodologies.  (CEW Section B).  The following presents a summary of considerations when applying the estimating methodologies appropriate for this cost element:

a.
Expert Opinion.  Not applicable.

b.
Analogous.  Not applicable.

c.
Parametric.  Not applicable.

d.
Engineering (Bottom-Up).  Travel costs must be derived by applying the air/travel/ground fare from the homeport to the destination site, the car rental fare (if applicable), and the per diem for the destination site multiplied by the number of days on travel and the number of travelers.  If actual data is not known, the assumptions used shall be indicated and discussed in Section C of the CEW.

3.
Assumptions.  (CEW Section C).  No typical assumptions have been identified for this cost element.

4.
Fiscal Year Spread and Phasing Considerations.  (CEW Sections D&E).  Travel costs are applied in the fiscal year of the trip taken.

5.
Cross-Checks.  (CEW Section F).  Typically, this section of the CEW is used to show any additional estimate values calculated by either using other methodologies or optional data available.

6.
Risk/Uncertainty.  (CEW Section G).  No typical risk/uncertainty factors have been identified for this cost element.

7.
Reference/Points of Contact.
a.
MARCORSYSCOM, Program Analysis and Evaluation (PAE) Directorate.
b.
Joint Traffic Regulation (JTR).

8.
Additional Considerations and Supporting Information.  The analyst should consider the following points when developing the estimate for this cost element and documenting that estimate on the corresponding CEW:

a.
The published per diem rates in the JTR must be applied to build-up of the travel costs.

b.
The characteristics of the particular End Item being estimated may dictate additional system-specific considerations which the analyst should address using professional insight.

9.
Examples from Previous Cost Estimates.  The examples that have been enclosed as samples for quick reference are indicated by the parenthetical phrase:  “(Enclosed.).”  Other noteworthy examples of previously approved Life Cycle Cost Estimates (LCCEs) which addressed this cost element are listed for the convenience of the analyst.  They appear here in the same format in which they exist in the official documents.  Some of the examples will not follow the current standard format, but they are the best illustration of how this cost element was estimated in another LCCE.  If the analyst needs one of the examples that are not enclosed, a copy can be obtained from MARCORSYSCOM, Program Analysis and Evaluation Directorate (PAE).

a.
Ground Mobile Force (GMF) Tri-Band Satellite Communications Terminal LCCE; dated September 1995.  (Enclosed.).

b.
Air Defense Communications Platform (ADCP) LCCE; dated April 1997.  (Enclosed.).

Cost Estimating Worksheet

	Program Name:

CES #:
	GMF Tri-Band Satellite Communications Terminal

CES Title:  Travel


A.
Cost Element Definition/Contents:  Includes travel of Program Office personnel.

B.
Detailed Basis of Estimate:  (FY95CB$ x 000s)

	
	
	FY98
	FY99
	FY00
	FY01
	Total

	
	Travel
	20
	20
	20
	20
	80


C.
Assumptions:  Based on C4ICOM Project Office input.

D.
Fiscal Year Spread:  As shown in Detailed Basis of Estimate.

E.
Rationale for FY Phasing:  Consistent level of effort throughout procurement period.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Cost Estimating Worksheet

	Program Name:

CES #:  4.8
	Air Defense Communications Platform

CES Title:  Travel


A.
Cost Element Definition/Contents:  Includes travel of Program Office personnel.

B.
Detailed Basis of Estimate:  (FY97$ x 000s)

The annual travel and per diem expenses are estimated as follows:

	
	FY
	Travelers
	*
	# of Trips
	*
	Travel
& TAD
	=
	PO-funded
travel

	
	98
	3
	*
	10
	*
	$ 1,000
	=
	$ 30,000

	
	99
	3
	*
	8
	*
	$ 1,000
	=
	$ 24,000

	
	00
	3
	*
	6
	*
	$ 1,000
	=
	$ 18,000

	
	01
	3
	*
	6
	*
	$ 1,000
	=
	$ 18,000

	
	02
	3
	*
	6
	*
	$ 1,000
	=
	$ 18,000

	
	03
	3
	*
	6
	*
	$ 1,000
	=
	$ 18,000


C.
Assumptions:
1.
Assumes the PO and an average of two representatives will make trips as indicated above.  [NCWC-CD Manpack SIDS estimate.]

D.
Fiscal Year Spread:  (FY97$ x 000s) All USMC funded.

	
	Variant:
	FY98
	FY99
	FY00
	FY01
	FY02
	FY03
	Total

	
	TBMD
	30
	24
	
	
	
	
	54

	
	SHORAD
	__
	__
	18
	18
	18
	18
	72

	
	Total:
	30
	24
	18
	18
	18
	18
	126


E.
Rationale for FY Phasing:  Consistent level of effort throughout procurement period.

F.
Cross-Checks Performed and Results:
G.
Risk/Uncertainty:
H.
Other Comments:
Annex E

Life Cycle Cost Estimate (LCCE) Example

(The Marine Air-Ground Task Force (MAGTF) Manpack Secondary
Imagery Dissemination System (SIDS) LCCE was selected as the
example for this handbook.  It is currently being revised and will be
issued upon approval.)

Annex F

References

This annex provides a list of reference materials and points of contact to assist in the performance of cost analyses.  It includes DoD and DoN acquisition directives and materials published by the Defense Systems Management College (DSMC).  The DSMC maintains a reference collection that includes Federal Acquisition Regulations and Handbooks, and a Military Regulations and Instructions collection that includes DoD directives, instructions and manuals.

Directives/Regs/Manuals/Orders

DoD Directive 5000.1 -- Defense Acquisition

DoD Directive 5000.3 -- Test and Evaluation

DoD Directive 5000.4 -- OSD Cost Analysis Guidance and Procedures

DoD Regulation 5000.2-R -- Mandatory Procedures for Major Defense Acquisitions and Major Automated Information System Acquisition Programs

DoD Manual 5000.4M -- Cost Analysis Guidance and Procedures

DoD Guide LCC-1 -- Life Cycle Costing

DoD Guide LCC-2 -- Life Cycle Cost Estimating Casebook

DoD Guide LCC-3 -- Life Cycle Costing for Systems

SECNAVINST 5000.2B -- Implementation of Mandatory Procedures for Major and Non-Major Defense Acquisition Programs and Major and Non-Major Information Technology Acquisition Programs

MCO 5000.22 -- Implementation of Defense Acquisition Management Policies, Procedures, Documentation, and Reports

MCO P4105.3 -- Integrated Logistics Support Manual

DSMC Guidebooks

Introduction to Defense Acquisition Management (1989)

Glossary, Defense Acquisition Acronyms and Terms (1991)

The Program Manager’s Notebook (1992)

Points of Contact

MARCORSYSCOM, Program, Analysis and Evaluation Directorate, Comm:  703-784-2427

MARCORSYSCOM, Program Support, Logistics Branch Comm:  703-784-5827

MARCORSYSCOM, Program Support, Technical Documentation Branch,
Comm:  703-784-4570

MARCORSYSCOM, Program Support, Engineering Branch, Comm:  703-784-4463

MARCORSYSCOM, PMC Budget Branch, Comm:  703-784-1414

MARCORSYSCOM, C4I/ICR, Comm:  703-784-3163 Ext. 4046, DSN:  278-4541 Ext. 4046

Marine Corps Operational Test and Evaluation Activity (MCOTEA),
Comm:  703-640-3141

HQMC, Deputy Chief of Staff for Installations & Logistics (DC/S I&L), Land Use and Military Construction Branch (LFL), Comm:  703-696-1001, DSN:  226-1001.

HQMC, DC/S I&L, Land Use and Military Construction Branch (LFL), Comm:  703-696-1001, DSN:  226-1001.

HQMC, DC/S I&L, Traffic Management Branch (LFT) Comm:  703-696-0845, DSN:  226-0845.

HQMC, DC/S I&L, Material Policy/Readiness Branch (LPP-3), Comm:  703-696-1059,
DSN:  226-1059.

Military Traffic Management Command, Comm:  703-681-6589

Transportation Management Office (TMO), Quantico, Mr. J. Brown, Comm:  784-2837,
DSN:  278-2837.

Military Sealift Command (MSC), 202-685-5811

HQMC, DC/S I&L Facilities Programming Section {for MCON (Active Force) questions}, Comm:  703-696-1001, DSN:  226-1001.

HQMC, DC/S I&L Reserve Facilities Programming Section {for MCNR (Reserve Force) questions}, Comm:  703-696-1001, DSN:  226-1001.

Navy Facilities Engineering Command (NAVFAC), Costing Department,
Comm:  703-325-7670.

Marine Corps Logistics Base Albany (MCLBA), Transportation Office, Comm:  912-439-5829,
DSN:  567-5829.

MCLBA, Comptroller Division, Budget Branch, COMM:  912-439-5670, DSN:  567-5670

MCLBA, Integrated Logistics Support (ILS), Budget Activities 2, 5, & 6,
Comm:  912-567-6733, DSN:  567-6733

MCLBA, ILS, Budget Activities 3 & 4, Comm:  912-567-6610, DSN:  567-6610

Marine Corps Tactical Software Support Activity (MCTSSA), Business Operations Manager,
Comm:  619-725-2130, DSN:  365-2130

MCTSSA, Fiscal Office, Comm:  619-725-2155, DSN:  365-2155

DoD Organizations

This section provides the addresses/phone numbers and a brief description of various DoD/OSD and service cost analysis organizations and agencies.

Cost Analysis Improvement Group (CAIG)

The CAIG is a committee under the Office of the Secretary of Defense (OSD) which reports through the Office of the Director, OSD Program Analysis & Evaluation (PA&E).  A brief description of the CAIG’s review areas and review process is provided.

(1)
The CAIG review areas include:
-
Rationale of Program Manager’s Estimate

--
Acquisition Strategy
--
Program Completeness
--
Technical/Schedule Risks
--
Operations & Support Costs
--
Environmental Costs – Demilitarization

-
Service/Component Cost Analysis

--
Data Base
--
Cost Models


Visit Contractors/Program Offices

(2)
The CAIG review process includes:
-
Cost Analysis Requirements Description (CARD)
-
Read Program Documents
-
Report to Acquisition Committee
-
Coordinate on Acquisition Decision Memorandum
-
Follow Up, As Needed

(3)
Scope of CAIG estimates include:
-
Full Life Cycle Costs

--
Research, Development, Test & Evaluation
--
Hardware and Software
--
Supporting Data, Equipment, Training
--
Initial Spares
--
MILCON
--
Modifications
--
Operation & Support Over System Life
--
Environmental Cost – Demilitarization, Clean-Up, Disposal

(4)
What the CAIG looks for includes:
-
Completeness of the Estimate

--
All required test assets included
--
MILCON
--
Provision made for software updates
-
Application of Good Costing Practices/Data
--
Account for production rate effects
--
Use actuals if available
--
Don’t double count learning and cost reduction measures

Phone number:  COMM:  703-697-0221; DSN:  227-0221

U.S. Naval Center for Cost Analysis (NCCA)

The NCCA was established in August 1985 by SECNAV to satisfy Title 10 U.S. Code 2434 which requires independent life cycle cost estimates for Research and Development, Procurement, and Operations and Support for ACAT I and II weapon systems.  NCCA is a field activity under the Assistant Secretary of the Navy (Financial Management), who is the Department of the Navy policy official for cost estimating.  NCCA serves as the DoN member of the OSD CAIG, manages the DoN Cost Analysis Intern Program and Cost Analyst Training Program, and coordinates the DoN Cost Research Program.

NCCA missions include:
(1)
Prepare independent cost estimates for ACAT I and II weapons systems acquisitions to support decisions made by the SECDEF, SECNAV, ASNs (Financial Management & Research, Development and Acquisition), CNO and CMC.

(2)
Conduct financial analyses of defense contractors, studies of industrial base issues and analysis of contractor contract performance.

(3)
Manage the Navy Visibility and Management of Operating and Support Costs centralized data base of major weapon systems operating and support costs.

(4)
Manage the DoN Cost Research program; conduct in-house and contracted cost research studies.

	Address/phone:
	Naval Center for Cost Analysis (NCCA)
1111 Jefferson Davis Highway
Suite 400 West Tower
Arlington, VA 22202
Comm:  703-604-0308; DSN:  664-0308
Internet:  http:www:ncca.navy.mil


Center for Naval Analysis

The Center for Naval Analysis (CNA) is one of six studies and analysis Federally Funded Research and Development Centers (FFRDC), and the only FFRDC associated with the DoN.  Its general charter is to be a “center of creative inquiry for the Navy and Marine Corps…and an authoritative, independent source of applied research and policy analysis bearing on the application and development of naval capabilities.”  Study divisions include (1) Strategy and Forces, (2) Acquisition and Support, (3) Requirements and Advanced Systems, and (4) Field Operations.  The Acquisition and Support Division conducts analyses of the costs and effectiveness of major systems, infrastructure and manpower and support policies.

	Address/phone:
	Center for Naval Analysis
4401 Ford Ave.
P.O. Box 16268
Alexandria, VA 22302
Comm:  703-824-2000


Air Force Cost Analysis Agency

	Address/phone:
	Air Force Cost Analysis Agency
Crystal Gateway North, Suite 403
1111 Jefferson Davis Highway
Arlington, VA 22202
Comm:  703-604-0403


Headquarters, Air Force Material Command

	Address/phone:
	Air Force Material Command
Cost Analysis Department
4375 Chidlaw Road, Suite 6
Wright-Patterson AFB, OH 45433
DSN:  787-4623


Headquarters, Air Mobility Command

	Address/phone:
	Air Mobility Command
Cost Analysis Department
402 Scott Dr., Room 132
Scott AFB, IL 62225
DSN:  576-2616


Headquarters, Space Command

	Address/phone:
	Space Command
Cost Analysis Department
150 Vandenberg Street, Suite 1105
Peterson AFB, CO 80914
DSN:  692-3791


Air Force Electronic Systems Center

	Address/phone:
	Air Force Electronic Systems Center
Cost Analysis Department
Hanscom AFB, MA
DSN:  478-2677


U.S. Army Cost and Economic Analysis Center (CEAC)

	Address/phone:
	Cost and Economic Analysis Center
5611 Columbia Pike
Falls Church, VA 22041
Comm:  703-756-0217; DSN:  289-0217
Internet:  http:www.asa.army.mil


U.S. Army Space and Strategic Defense Command/Missile Defense and
Space Technology Center

The Program Analysis and Integration Directorate of the Missile Defense and Space Technology Center provides the following expertise:

(1)
Program Analysis & Evaluation
-
Operations Research Studies & Analysis
-
Technology Assessment
-
Special Studies
-
Networks & Schedules
-
Strategic Planning – POM/FYDP/etc.

(2)
Cost Analysis
-
Missiles and Space Analysis
-
Economic Analysis
-
Weapon Systems Life Cycle Cost Analysis
-
“What If” Cost Studies
-
Cost Research
-
Cost Effectiveness

	Address/phone:
	Program Analysis & Integration Directorate
Missile Defense and Space Technology Center
U.S. Army Space and Strategic Defense Command
P.O. Box 1500
Huntsville, AL 35807
Comm:  205-955-3612; DSN:  645-3612


Headquarters, U.S. Army Material Command

	Address/phone:
	U.S. Army Material Command
Cost Analysis Division
5001 Eisenhower Ave.
Alexandria, VA 22333
Comm:  703-617-9100


Army Tank-Automotive & Armmaments Command (TACOM)

	Address/phone:
	Army Tank Automotive Command
Cost & System Analysis Directorate
Warren, MI 48397
DSN:  786-9100 (Cost & System Analysis DIR)
DSN:  786-8837 (Marine Liaison)


Army Communications and Electronic Command (CECOM)

	Address/phone:
	Army Communications and Electronic Command
Cost Analysis Division
Fort Monmouth, NJ 07703
DSN:  992-2711 (Cost Analysis Division)
DSN:  992-5689 (Marine Liaison)


Ballistic Missile Defense Organization (BMDO)

The BMDO Cost Estimating and Analysis Section reports to the BMDO Deputy for Program Operations:

	Address/phone:
	Ballistic Missile Defense Organization
Cost Estimating and Analysis (DPE)
Room 1E1037, Pentagon
Washington, DC 20301
Comm:  703-604-0364


Naval Sea Systems Command (NAVSEA)

	Address/phone:
	Naval Sea Systems Command
Comptroller Directorate (SEA-01)
Cost Estimating and Analysis Division
2531 Jefferson Davis Highway
Arlington, VA 22243
Comm:  703-602-1209
Internet:  http:www.navsea.navy.mil


Naval Air Systems Command (NAVAIR)

	Address/phone:
	Naval Air Systems Command
1421 Jefferson Davis Highway
Arlington, VA 22243
Comm:  703-604-3611
Internet:  http//air42.navair.navy.mil


Space and Naval Warfare Systems Command (SPAWAR)

	Address/phone:
	Space and Naval Warfare Command
Crystal Park 5
Jefferson Davis Highway
Arlington, VA 22242
COMM:  703-602-3368


Defense Systems Management College (DSMC)

The DSMC provides a range of educational, research and information services focused on acquisition and defense systems management.  Faculty departments/divisions listed in the DSMC catalog are a potential source of information for program management, systems acquisition, test and evaluation and other questions.  Current catalog and course information is available from the DSMC Registrar.

	Address/phone:
	Defense Systems Management College
Fort Belvoir, VA 22060
Phone:  Comm:  805-2227;
DSN:  655-2227


Defense Technical Information Center (DTIC)

DTIC is the primary DoD facility for acquiring, storing, retrieving and disseminating DoD-sponsored scientific, technical and engineering information to support the management and conduct of DoD acquisitions, research, development, engineering and studies efforts.  DTIC services are available to U.S. Government organizations and their contractors.

	Address/phone:
	Defense Technical Information Center
8725 Kingman Road
Fort Belvoir, VA 22060
Comm:  703-767-8268


National Technical Information Service (NTIS)

Documents carried by DTIC may also be available through the NTIS.  However, certain classes of documents are not available for public release and would not be available through NTIS.  Additionally, there are charges for documents from NTIS.  NTIS also provides a free catalog of documents and services offered.

	Address/phone:
	National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
Comm:  703-487-4650


The Society of Cost Estimating & Analysis (SCEA)

SCEA is a nonprofit, professional organization chartered to further the effectiveness of cost estimating and analysis and related disciplines in the public and private sectors.  SCEA publishes both the Journal of Cost Analysis and the National Estimator.  The Journal of Cost Analysis is published twice a year, and is recognized as the leading professional journal in cost estimating and analysis by academia and practitioners in government and industry.  The National Estimator is published three to four times a year, and usually contains four to six articles, information on conferences and workshops, and descriptive information on the latest professional study materials and books available to SCEA members.

	Address/phone:
	Society of Cost Estimating and Analysis
National Office
101 South Whiting Street, Suite 201
Alexandria, VA 22304
Comm:  703-751-8069


Military Operations Research Society (MORS)

The MORS is a professional organization whose purpose is to enhance the quality and effectiveness of classified and unclassified military operations research.  MORS publishes proceedings, reports, monographs and a quarterly bulletin entitled the PHALANX.

	Address/phone:
	Military Operations Research Society
Landmark Towers
101 South Whiting Street
Alexandria, VA 22304
Comm:  703-751-7290


Annex G

Acronyms

	
	A

	AA
	Affordability Assessment

	AAO
	Approved Acquisition Objective

	ACAT
	Acquisition Category

	ACMC
	Assistant Commandant of the Marine Corps

	ACO
	Administrative Contracting Officer

	AC/S
	Assistant Chief of Staff

	ADM
	Acquisition Decision Memorandum

	ADP
	Automatic Data Processing

	ADPE
	Automatic Data Processing Equipment

	AE
	Acquisition Executive

	AIS
	Automated Information System

	AMC
	Army Materiel Command

	AMSDL
	Acquisition Management Systems & Data Requirements Control List

	AoA
	Analysis of Alternative

	AP
	Acquisition Plan

	APB
	Acquisition Program Baseline

	APBA
	Acquisition Program Baseline Agreement

	APM
	Assistant Program Manager

	APN
	Aircraft, Procurement Navy

	APOBS
	Anti-Personnel Obstacle Breaching System

	ASA
	Appropriation Stores Account

	ASD(C)
	Assistant Secretary of Defense (Comptroller)

	ASN
	Assistant Secretary of the Navy

	ASN(RDA)
	ASN (Research, Development & Acquisition)

	AUC
	Average Unit Cost

	AVTB
	Amphibious Vehicle Test Branch

	
	B

	BA
	Budget Activity

	BAFO
	Best and Final Offer

	BCE
	Baseline Cost Estimate

	BES
	Budget Estimate Submission

	
	C

	C2
	Command and Control

	C3
	Command, Control, and Communications

	C4I2
	Command, Control, Communications, Computers, Intelligence, and Interoperability

	C4ISR
	Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance

	CAH
	Cost Analysis Handbook

	CAIG
	Cost Analysis Improvement Group

	CAIV
	Cost As an Independent Variable

	CALS
	Continuous Acquisition and Life Cycle Support

	CARD
	Cost Analysis Requirements Description

	CAWCF
	Conventional Ammunition Working Capital Fund

	CBA
	Cost Benefit Analyses

	CBD
	Commerce Business Daily

	CBRS
	Concept Based Requirements System

	CCA
	Comparative Cost Analyses

	CCB
	Configuration Control Board

	CCE
	Component Cost Estimate

	CDR
	Critical Design Review

	CDRL
	Contract Data Requirements List

	CE/D
	Concept Exploration & Definition

	CECOM
	Communications Electronics Command (Army)

	CEEG
	Cost Element Estimating Guide

	CER
	Cost Estimating Relationship

	CES
	Cost Element Structure

	CEW
	Cost Estimating Worksheet

	CG
	Commanding General

	CG, MCCDC
	CG, Marine Corps Combat Development Command

	CI
	Configuration Item

	CLD
	Critical Low Density

	CLS
	Contractor Logistic Support

	CLIN
	Contract Line Item Number

	CM
	Configuration Management

	CMC
	Commandant of the Marine Corps

	CNA
	Center for Naval Analysis

	CNO
	Chief of Naval Operations

	CNR
	Chief of Naval Research

	COE
	Concept of Employment

	COEA
	Cost and Operational Effectiveness Analysis

	COI
	Courses of Instruction

	COMMARCORSYSCOM
	Commander, Marine Corps Systems Command

	COMMARLOGBASES
	Commander, Marine Corps Logistics Bases

	COMNAVAIRSYSCOM
	Commander, Naval Air Systems Command

	COMOPTEVFOR
	Commander, Operational Test and Evaluation Force

	COMSEC
	Communication Security

	CONUS
	Continental United States

	COR
	Contracting Officer’s Representative

	COTR
	Contracting Officer’s Technical Representative

	COTS
	Commercial Off-the-Shelf

	CPAF
	Cost-Plus-Award-Fee

	CPFF
	Cost-Plus-Fixed-Fee

	CPIF
	Cost-Plus-Incentive-Fee

	CPM
	Contract Performance Measurement, Critical Path Method

	CS
	Consulting Services

	CSLE
	Combat Support and Logistics Equipment

	CSCS
	Cost and Schedule Control Systems

	CSS
	Contractor Service Support

	CTS
	Contractor Technical Services

	
	D

	DAB
	Defense Acquisition Board

	DACT
	Data Automated Control Terminal

	DAE
	Defense Acquisition Executive

	DBOF
	Defense Business Operations Funds

	DCAS
	Defense Contract Administration Service

	DC/S
	Deputy Chief of Staff

	DFARS
	Department of Defense Federal Acquisition Regulation Supplement

	DIA
	Defense Intelligence Agency

	DID
	Data Item Description

	DLSIE
	Defense Logistics Studies and Information Exchange

	DoD
	Department of Defense

	DoDD
	DoD Directive

	DoDI
	DoD Instruction

	DoDIC
	Defense Identification Codes

	DoN
	Department of the Navy

	DPG
	Defense Planning Guidance

	DPRB
	Defense Planning & Resources Board

	DSE
	Decision Support Estimate

	DT
	Development Test

	DT&E
	Development Test and Evaluation

	DTIC
	Defense Technical Information Center

	
	E

	EMD
	Engineering and Manufacturing Development (Phase II)

	ECO
	Engineering Change Orders

	ECP
	Engineering Change Proposal

	EDM
	Engineering Development Model

	EIP
	End Item Procurement

	
	F

	FAR
	Federal Acquisition Regulation

	FAT
	First Article Test

	FCA
	Functional Configuration Audit

	FEA
	Functional Economic Analysis

	FDT
	First Destination Transportation

	FFP
	Firm Fixed Price

	FMF
	Fleet Marine Force

	FMS
	Foreign Military Sales

	FOC
	Full Operational Capability

	FOT&E
	Follow-on Operational Test and Evaluation

	FPEA
	Fixed Price with Economic Adjustment

	FPI
	Fixed-Price-Incentive

	FPIF
	Fixed-Price-Incentive-Fee

	FQR
	Formal Qualification Review

	FY
	Fiscal Year

	FYDP
	Future Years Defense Program

	
	G

	GFE
	Government Furnished Equipment

	GFM
	Government Furnished Material

	
	H

	HAC
	House Appropriations Committee

	HASC
	House Armed Services Committee

	HCA
	Head, Contracting Activity

	HQDA
	Headquarters, Department of the Army

	HQMC
	Headquarters Marine Corps

	HQ, USAF
	Headquarters, United States Air Force
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	PDSS
	Post Development Software Support
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	PEO
	Program Executive Officer

	PERT
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	P3I
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	PIP
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	PM
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	PMC
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	PO
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	POA&M
	Plan of Action & Milestones
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	PP&O
	Plans, Policies and Operations

	PPBS
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	PR
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	PWR
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	QA
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	QC
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	Quality Deficiency Report

	
	R
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	Reliability and Maintainability
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	RAM-D
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	Reliability Centered Maintenance
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	Research, Development and Acquisition

	RDT&E
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	RDT&E,N
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	Senate Appropriations Committee
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	SBA
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	SDR
	System Design Review
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	Secretary of Defense (or:  SecDef)

	SECNAV
	Secretary of the Navy (or:  SecNav)

	SECNAVINST
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	SEMP
	Systems Engineering Management Plan

	SFA
	Stock Fund Account

	SLEP
	Service Life Extension Program

	SMCA
	Single Manager for Conventional Ammunition

	SOW
	Statement of Work

	SPAWARSYSCOM
	Space and Naval Warfare Systems Command

	SRR
	System Requirements Review

	SSA
	Source (or Software) Selection Authority

	SSC
	Service Support Combat

	SSEB
	Source Selection Evaluation Board

	SSR
	Software Specification Review

	STAR
	System Threat Assessment Report

	STO
	Science and Technology Objective

	SVLCCM
	Summary Version LCC Model

	SYSCOM
	Systems Command
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	Tank and Automotive Command (Army)

	TAM
	Table of Authorized Material

	TAMCN
	TAM Control Number

	TCDM
	Transportation Cost Determination Model

	TDP
	Technical Data Package

	TDRRB
	Technical Data Requirements Review Board

	TDY
	Temporary Duty

	TEB
	Technical Evaluation Board

	T&E
	Test and Evaluation

	T/E
	Table of Equipment

	TEMP
	Test and Evaluation Master Plan

	T/O
	Table of Organization

	TOA
	Total Obligational Authority

	TPD
	Test Planning Document

	TRR
	Test Readiness Review

	TSP
	Test Support Package
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	ULSS
	User’s Logistics Support Summary

	USD(A&T)
	Undersecretary of Defense for Acquisition and Technology
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	VE
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	W

	WBS
	Work Breakdown Structure

	WPN
	Weapons, Procurement Navy

	WSC
	Weapon System Codes

	WSM
	Weapon System Manager


Annex H

Definitions

Affordability -- The procedures for establishing program stability through the assessment of program affordability and the determination of affordability constraints.  Consistency with DoD planning and funding priorities are key to the procedures as well as assessments at each milestone decision point.

Analysis -- A systematic approach to problem solving.  Complex problems are made simpler by separating them into more understandable elements.  Involves the identification of purposes and facts, the statement of defensible assumptions, and the derivation of conclusions.  The different types of analyses are distinguishable more in terms of emphasis than in substance.  All are concerned with the decision-making process; most of them apply quantitative methods.

Analysis of Alternatives -- An evaluation of the advantages and disadvantages of alternatives being considered to satisfy a requirement, to include the sensitivity of each alternative to possible changes in key assumptions or variables.  The analysis shall aid decision makers in judging whether or not any of the alternatives offer sufficient benefit to be worth the cost.

Appropriation -- The most common form of budget authority.  Allows agencies to incur obligations and to make expenditures for specified purposes and in specified amounts.  At the Federal level, ordinary current appropriations (either no-year or one or more years) are budget authorizations granted currently by the U.S. Congress.  Does not include contract authorizations or authorizations to spend debt receipts.

Benefit -- Result attainment in terms of the goal or objective rather than in terms of output.

Commercial Off The Shelf (COTS) -- Commercial items that require no unique government modifications or maintenance over the life cycle of the product to meet the needs of the procuring agency.

Cost -- The amount paid or payable for the acquisition of property or services.  The amount paid or payable applicable to material consumed and services received.  In the case of property, cost may be measured by estimated amount which might currently be paid, rather than actual amount paid.  Also used with a descriptive adjective such as “acquisition cost,” etc.  In contract and proposal usage denotes dollars and amounts exclusive of fee or profit (i.e. cost does not include profit or fee).  Although dollars normally used as the unit of measure, the broad definition of cost equates to economic resources; i.e., manpower, equipment, real facilities, supplies, and all other resources necessary for weapon and support systems and programs.

Cost Analysis Requirements Description (CARD) -- The Cost Analysis Requirements Description (CARD) forms the basis for life-cycle estimates by providing a description of all pertinent features of the system being acquired and of its acquisition program.

Cost-Benefit Analysis -- An analytical approach to solving problems of choice.  It requires the definition of objectives, identification of alternative ways of achieving each objective, and the identifications for each objective of that alternative which yields the required level of benefits at the lowest cost.  It is often referred to as cost-effectiveness analysis when the benefits of the alternatives cannot be quantified in terms of dollars.

Cost Drivers -- The controllable system design or planning characteristics that have a predominant effect on the system’s costs.  Those few items, using Pareto’s law, that have the most significant cost impact.

Cost-Effectiveness Analysis -- The quantitative examination of alternative prospective systems for the purpose of identifying the preferred system and its associated equipment, organizations, etc.  The examination aims at finding more precise answers to a question and not at justifying a conclusion.  The analytical process includes trade-offs among alternatives, design of additional alternatives, and the measurement of the effectiveness and cost of the alternatives.  The process of comparing alternative solutions to mission requirements in terms of the value received (effectiveness) for the resource expended (costs).

Cost Estimating -- The process of forecasting a future result in terms of cost, based upon information available at the time.  The art of predicting the costs of doing something or supplying something.

Cost, Incremental -- The cost associated with need to make a change in the level or nature of output.

Cost, Sunk -- Non-recoverable resource that has been committed as the result of a prior decision.  Sunk costs are not altered by a change in the level or nature of an activity.  They should not be included as costs of an alternative in making current decisions.

Delphi Technique -- A group forecasting technique, generally used for future events such as technological developments, that uses estimates from experts and feedback summaries of these estimates for additional estimates by these experts until a reasonable consensus occurs.  It has been used in various software cost-estimating activities, including estimation of factors influencing software costs.

Engineering Change Proposal (ECP) -- A proposed change to the contract specifications.  It applies to changes that affect the physical, functional, performance, maintenance, or logistics characteristics of a system as contracted for by the customer.

Engineering Estimate -- An estimate of costs or results based on detailed measurements or experiments and specialized knowledge and judgment.  Also referred to as engineering method of cost estimating.

Escalation -- Increase in the price of a product or service to allow for the impact of inflation.

First Destination Transportation Cost -- The cost of freight, cartage, handling charges, and the like of items shipped from the manufacturer to the first station or depot.

Functional Economic Analysis (FEA) -- A structured proposal that serves as the principal part of a decision package for enterprise leadership.  It includes an analysis of functional process needs or problems; proposed solutions, assumptions, and constraints; alternatives; life-cycle costs; benefits and/or cost analysis; and investment risk analysis.

Government-Furnished Material (Equipment) -- Material or equipment provided by the Government to a contractor, or comparable Government production facility to be incorporated into or attached to an end product to be delivered to the Government or ordering activity, or which may be consumed or expended in the performance of a contract.  It includes, but is not limited to, raw and processed materials, parts, components, assemblies and small tools and supplies.

Independent Cost Estimate (ICE) -- An objective cost estimate developed in-house (government) which is intended to be independent of both government and contractor advocacy, or management bias.  Pertinent data accumulated from past experience are used as inputs to the ICE.  An ICE can be developed at any level of the system acquisition process.  Estimates from the conceptual stage through operations are refined through subsequent iterations and reexaminations as key milestones are achieved and actual performance data are required.

Joint Service/Joint Program -- Any Defense acquisition system, subsystem, component or technology program that involves formal management of funding by more than one DoD component during any phase of a system’s life cycle.

Learning (or Progress) Curve Theory -- The logic, based on the learning process, for expecting a reduction in labor and material needed to produce a given quantity of output as refinements in production processes are introduced and workers have had a chance to learn their particular jobs.  Mathematically, it is represented as an exponential equation or hyperbolic curve when drawn on rectilinear paper or as a straight line when drawn on logarithmic paper.  The curve became known as the learning or progress curve.  The basic hypothesis of learning curve theory is that each time the total quantity of output is doubled, either the unit cost or the cumulative average cost is reduced by a constant percentage of its previous cost.

Life-Cycle Cost -- The total cost to the government of acquisition and ownership of a system over its full life.  It includes the cost of development, procurement, operation, support over a defined life span, and where applicable, disposal.

Life-Cycle Cost Estimate -- The determination of costs for a system, organization, or item of equipment which will be incurred throughout its entire life.  This cycle begins with the research and development phase and continues through the investment phase and the operating an support phase to disposal of the system through redistribution or phasing out the organization.

Low Rate Initial Production (LRIP) -- The manufacturing of a weapon system in limited quantity to produce items for Operational Test and Evaluation, to establish an initial production base, or to permit an orderly increase in the production rate.  Serves to reduce Government exposure to large retrofit problems and costs while still providing sufficient hard-tooled production items for testing prior to full production.

Military Construction -- An appropriation category provides for the acquisition, construction, installation and equipping of temporary or permanent public works, military installations and facilities for which authorizing legislation is required.  An estimate of this cost is used in the derivation of program acquisition cost, program life cycle cost.

NDI -- A commercial or military product developed by other than the Marine Corps, but which can be purchased by the Marine Corps and used to satisfy a valid requirement, with or without modification.

Operating and Support Cost -- The recurring cost required to operate, maintain, and support an operational capability.  Such costs include military pay and allowances, consumption of energy, spares and repair parts, depot maintenance, and replacement of equipment and training costs of replacement personnel as well as all other costs directly related to the capability or indirectly related to the services required to operate the capability.

Parametric Cost Estimating -- In parametric cost estimating, the estimated cost is based upon ascribed physical and performance characteristics and their relationships to highly aggregated historical costs.  In other words, a functional relationship must be set up between the historical costs of similar earlier systems and their various characteristics or parameters.  This functional relationship is used to estimate the cost of the proposed system.  In the formal sense, the term “parameter” is defined as a cost-related explanatory attribute which may assume various values.

Phase 1, Program Definition and Risk Reduction -- During this phase, the program shall become defined as one or more concepts, design approaches, and/or parallel technologies are pursued, as warranted.  Assessment of the advantages and disadvantages of alternative concepts shall be refined.  Prototyping, demonstrations, and early operational assessments shall be considered and included as necessary to reduce risk so that technology, manufacturing, and support risks are resolved before the next decision point.

Phase II, Engineering and Manufacturing Development (EMD) -- The primary objectives of Engineering and Manufacturing Development (EMD) are to translate the most promising design approach into a stable, producible, supportable, and cost effective design; validate the manufacturing or production process; and demonstrate system capabilities through testing.

PIP -- A configuration change to an existing system or item of equipment.

Planning, Programming, and Budgeting System (PPBS) -- An effort to tie forward planning to budgeting via programming.  Key elements are program budgeting and program analysis.  A major feature is the consideration of alternative goals and objectives and alternative means of attaining them.  Involves setting forth the necessary assumptions and the expected costs and benefits to afford comparisons among practicable alternatives.  An integrated system for the establishment, maintenance, and revision of the FYDP and the DoD budget.  Through this system, an attempt is made to combine policy formulation with budgetary allocation and to provide a mechanism for analysis.

Point Estimate -- An estimate which measures a single numerical value rather than a range of values.

Procurement, Marine Corps -- Funding for the purchase, delivery and modification of investment items or items that are centrally managed for special management or control.

Program Objectives Memorandum (POM) -- A memorandum in prescribed format submitted to the Secretary of Defense by the Secretary of a military department or the director of a defense agency which recommends the total resource requirements within the parameters of the published Secretary of Defense fiscal guidance.

Regression Analysis -- Analysis undertaken to determine the extent to which a change in the value of one variable, the independent variable, tends to be accompanied by a change in the value of another variable (the dependent variable).  Where only one independent variable is involved in the analysis the technique is known as simple regression analysis; where two or more independent variables are involved the technique is called multiple regression analysis.

Research, Development, Test and Evaluation (RDT&E) -- The major appropriation in the research and development cost category.

Risk -- The probability assigned to a future outcome.  If calculable mathematically in terms of the probability of success or failure, the risk is seen as an objective risk.  It is a subjective risk when we cannot mathematically indicate the probability but have enough knowledge to make a subjective judgment about it.  The degrees of a subjective risk may be gauged in such terms as:  very great, great, medium, low, minimal.  The more quantitatively the risk is defined, the greater the possibility for the decision-maker to utilize the analysis.

Second Destination Transportation -- The cost of freight, cartage, handling charges, and the like of items shipped from the first station or depot to the second station or depot.

Sensitivity Analysis -- A procedure employed as a result of uncertainty as to the actual value of a parameter or parameters included in an analysis.  The procedure is to vary the value of the parameter or parameters in question and examine the extent to which these changes affect the results of the analysis.  For example if an analysis indicates that program A is preferable to program B, sensitivity analysis might be performed by increasing a factor such as size of the group to which the programs are directed and then examining the results of the analysis under this change.

Uncertainty -- State of knowledge about possible outcomes of a decision which is such that it is not possible to assign probabilities in advance.  In situations of uncertainty nothing is known about the objective probabilities involved; the problem is dealt with in terms of subjective probabilities.  Some techniques for coping with this problem are a fortiori analysis, contingency analysis and sensitivity analysis.

Uncertainty, Cost Estimating -- This type of uncertainty is inherent in the estimate.  The point estimate that is made for a particular cost element will probably not be the true cost that is experienced.  There is a chance that the cost could be less than or greater than the estimated cost.  If the system configuration and requirements are held at the baseline, it is possible to analyze the data and determine with some degree of accuracy a probability distribution for the overall cost by looking at the variability of each cost element.  Thus in treating estimating uncertainty, the system configuration and requirements are held fixed and only the variation of the estimate is considered.

Work Breakdown Structure -- (1) An outline of a statement of work.  (2) A management technique for subdividing a total job into its component elements, which then can be displayed in a manner to show the relationship of these elements to each other and to the whole.  (3) A product-oriented family tree, composed of hardware, software, services, and other work tasks, which results from project engineering effort during the development and production of a defense materiel item, and which completely displays the project/program.  The WBS shall be structured in accordance with MIL-STD-881.  Development of the baseline cost estimate and the establishment of cost parameters require early definition of a WBS, and the use of this as the single WBS throughout the life of the project for estimating, reporting, and management purposes.

Appendix I

Program Managers Guide to the
Summary Version Life Cycle Cost Model (SVLCCM)

The Program Manager’s Guide to the Summary Version Life Cycle Cost Model (SVLCCM) is designed to assist the Program Manger (PM) in collecting cost data that will facilitate deriving a Life Cycle Cost Estimate (LCCE) in a standardized format using the SVLCCM.  Copies of the manual are available for review (or may be obtained from):

Commander
Attn PAE
MARCORSYSCOM
2033 Barnett Ave Suite 315
Quantico VA 22134-5010

Appendix II

Users Manual, Summary Version Life Cycle Cost Model (SVLCCM),
Version 3.2

The User’s Manual, Summary Version Life Cycle Cost Model (SVLCCM), Version 3.2, provides a comprehensive approach to navigating and executing the SVLCCM.  To accomplish this, the manual displays the actual screens a user would encounter, in sequential order of operation, and includes instructions on how to correctly proceed from screen to screen.  Copies of the manual are available for review (or may be obtained from):

Commander
Attn PAE
MARCORSYSCOM
2033 Barnett Ave Suite 315
Quantico VA 22134-5010

