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Life Cycle Costing and Budget Formulation

1.  Time:  9.5 Hrs

Terminal Learning Objective: Given access to current DoD guidance, lecture, discussion, and a scenario/simulation recommend life cycle cost estimates and provide budget formulation input for the PM’s program documentation.

Enabling Learning Objectives: 

1. Identify the acquisition logistician’s role in life cycle cost estimating and budget formulation with emphasis on:


1.1. Life cycle costing and its tie to systems engineering trade-offs, other analyses, and decisions.


1.2. Life cycle cost and its uses in acquisition decision meetings.


1.3.  Life cycle cost models and their applications.

2. Given realistic program planning results, correctly develop a life cycle cost estimate for a program in support of program goals.

3. Given realistic program planning results, revise a supportability budget estimate with justifications for an acquisition program.


3.1. Analyze existing cost data and be prepared to justify all entries.


3.2. Make recommendations for appropriate cuts if necessary in logistics support with ample justification showing impact on logistics supportability.

1.  Introduction.  This lesson is in two parts.  

1.1  This part deals with life-cycle cost (LCC) estimating from the acquisition logisticians vantage point.  It defines terms, describes LCC models, demonstrates one of the LCC models, and demonstrates how LCC information is used to support program decisions.

1.2  The second part deals with formulating the acquisition logistics portion of the program budget.
2.  Policy.  On 15 March 1996 OSD issued the latest revision to the acquisition directives, the DoD 5000 documents.  The letter outlined six major themes contained in the updated documents.  One of those major themes is “The acquisition process must consider both performance requirements and fiscal constraints.  Accordingly, cost must also be an independent variable in programmatic decisions, with responsible cost objectives set for each program phase.”  This theme is to be known as Cost As an Independent Variable (CAIV).
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Cost estimating is an essential aspect of the systems engineering system analysis and control functionality.
2.1  Cost As An Independent Variable (CAIV).  CAIV is the latest in a series of terms intended to put focus on the initiatives, i.e. Life Cycle Costing (LCC), Design To Cost (DTC) with variations  such as Design To Unit Production Cost (DTUPTC) and Design To Life Cycle Cost (DT LCC).  Additionally, terms such as Life Cycle Cost Procurement (LCCP) and Life Cycle Cost management (LCCM) have come into common usage as the concept has been applied to comply with the policy documents.

2.2  To understand what’s new about this tried and true tool of the acquisition trade, one need only review the way it is woven into the policy directives and also to consider the concept in the context of the overall agenda of acquisition reform in the mid 1990s.

2.3  By 1991 when the DoD acquisition policy directives were last updated, LCC was strongly encouraged and described on about 20 of the 900 pages in the policy directives.  However, in 1991 LCC and DTC were encouraged but optional at all levels of acquisition program decision making.  When the policy documents were overhauled for the 1996 issuance, the overall page count decreased to less than 100 pages while LCC under its new heading CAIV was mentioned some 25 times throughout the documents.  Clearly, the relative degree of coverage had greatly increased, and more importantly is now mandatory for the major acquisition category programs.  

2.4  Many contemporary political issues dictate that controling costs associated with both acquisition and ownership of weapons systems receive an unprecedented level of management attention.  On 4 Dec 95, the Under Secretary of Defense for Acquisition and Technology issued a memorandum on the subject of “Reducing Life Cycle Costs for New And Fielded Systems.”  The memorandum started with the statement, “Reducing the cost to acquire and operate the Department’s equipment while maintaining a high level of performance for the user is my highest priority.”

2.5  Some readers may ask if CAIV is the same concept as the old 5000 series directives described as “Design-To-Cost.”  The answer is, “For the most part.”  However, the emphasis and environment are different.  What changed is that it’s now mandatory where as it was optional in the old directives.  A fundamental change in DoD level acquisition strategy has occurred.  For more than thirty years, DoD acquisitions were reactions to a constantly changing Soviet technological threat.  To counter this threat, DoD acquisitions experienced an evolving set of requirements because of the length of the acquisition life cycle, changes in the enemies’ capabilities, and emerging technological opportunities.  These factors regularly resulted in programs which experienced significant cost growth and the accompanying negative reactions by those who did not understand the reasons for the growth.  This cost growth has been referred to as the “110% solution” to a requirement.  The current perception is that at least some portion of the changes and cost growth are unwarranted.   Various contractor and program staff members were adding “bells and whistles” on systems to the point where “goldplating” was not unusual.  

2.6  The current conventional wisdom (hindsight) is that serious discussions by all concerned, including the user, with a view toward holding cost growth down, did not always take place.  The CAIV concept seeks to change this trend. CAIV and LCC are likely to be much more of a cost holding force for many socio-economic reasons, such as peace dividend mentality, users paying support costs within DBOF, sustainment consuming a disproportionate share of the budget (little defense dollars available for modernization), etc.

2.7  CAIV objectives:
2.7.1  Set realistic but aggressive cost objectives early in each acquisition program.

2.7.2  Manage risks to achieve cost objectives, trading-off between schedule and performance requirements if necessary.

2.7.3  Devise appropriate metrics for tracking progress in setting and achieving cost objectives.

2.7.4  Motivate government and industry managers to achieve program objectives.

2.7.5  Put in place for fielded systems additional incentives to reduce operating and support costs.

2.8  The challenge to the acquisition logistician is to actively and aggressively champion the implementation of these concepts through their participation in the various Integrated Process Teams (IPTs).  Knowledgeable use of life cycle cost analysis can be the catalyst in assuring affordability of systems when fielded for operations by the user.

3.  Life Cycle Cost (LCC) Overview. As you know, the life cycle of a weapon system begins with the determination of a mission requirement and includes research and development (R&D), production, deployment, operation, support, and eventual disposal or demilitarization by the DoD.  Program phases may overlap considerably; in particular, R&D may not be completed before procurement begins.

3.1  LCC analysis is an iterative process.  The LCC estimate must reflect program changes as they occur.  LCC Management (LCCM) is the program office discipline used to incorporate LCC in program office decision making.  The lead acquisition logistics manager will generally be tasked to provide O&S cost support for the LCC estimate.

3.2  For purposes of cost estimating, LCC is typically divided into research and development, procurement, O&S, and disposal.  The following descriptions provide a brief summary of the costs associated with each life cycle phase:

3.2.1  R&D.  Consists of those costs incurred from program initiation at the conceptual phase through the end of engineering and manufacturing development.  R&D costs include the cost for feasibility studies, modeling, trade-off analyses, engineering design, development, fabrication, assembly and test of prototype hardware and software, system test and evaluation, associated peculiar support equipment, and documentation.

3.2.2  Procurement.  Includes the costs associated with producing or procuring the prime hardware, support equipment, training, data, initial spares, and facilities.

3.2.3  O&S.  Consists of all costs incurred by the DoD to field the weapon system including personnel, consumable and reparable parts, fuel, shipping, and maintenance.

3.2.4  Disposal.  Captures costs associated with deactivating or disposing of a materiel system at the end of its useful life.  Disposing of a materiel system can result in additional costs or a salvage value depending on the disposition.  This cost is normally insignificant compared to the total LCC.  The main exceptions to this include disposal of nuclear waste, missile propellants, and other materials requiring expensive detoxification or special handling.

3.3  Design to Cost (DTC).  DTC establishes life cycle cost as a design parameter.  DTC requires the establishment of cost goals and strives to incorporate these goals into the system design.  Initial DTC activity focuses on identifying system cost drivers, potential risk areas, and cost-schedule-performance tradeoffs.  As development continues, efforts focus on identifying areas requiring corrective actions.  Cost reduction techniques are applied to such areas to keep costs within an acceptable range.

3.4  The depth and accuracy of cost estimates depend on the acquisition program phase and the use of the estimate.  At Milestone I, very little will be known about the detailed design of the proposed system.  However, affordability of the program must be evaluated, alternatives compared, and DTC goals established.  The most significant impact on costs can be achieved prior to Milestone I.  This is when major decisions, such as the selection of a manned vs. an unmanned system are made.  Such decisions lock in major costs for the system.  The opportunity to influence cost diminishes as the program matures.

4.  Operations & Support Cost Overview.  O&S costs are those incurred by the DoD for the peacetime operations and maintenance of a system throughout its life cycle.  Peacetime is the point of reference because it generally represents the “worst case” in terms of cost elements considered in the analysis.  Wartime operations are more of a consumption logistics environment with very “lean logistics” measures being implemented.  Additionally, winning engagements is the driving factor rather than economical operations.  Major determinants of O&S costs are design characteristics such as reliability, maintainability, and mission requirements.

4.1  O&S cost information is used for a variety of purposes throughout the acquisition process, including the following:

4.1.1  Support of the design-to-cost program.

4.1.2  Support of milestone decisions.

4.1.3  Discrimination among alternative designs.

4.1.4  Support of budget estimates.

4.1.5  Conducting tradeoff analysis.

4.2  Similar to LCC estimating, the detail and accuracy of the O&S cost estimate also depends on the acquisition program phase and the use of the O&S estimate.  With more fully developed designs and support concepts, O&S cost estimates and cost comparisons are increasingly more accurate.  By  Milestone II, the subsystem O&S cost drivers should be identified.  Cost drivers are characteristics of a system or subsystem comprising a major share of the system cost.  An understanding of the system's design is necessary for identification of system cost drivers.

4.3  The O&S cost estimates prepared for Milestone III, are based on weapon system design characteristics, deployment schedule, and operation and maintenance concepts.  Operating experience obtained during system test and evaluation is used to verify progress in meeting O&S cost goals and to identify problem areas.

5.  O&S Cost Methodology.  Before initiating an O&S cost estimate, the methodology for the estimate must be determined.  This methodology will depend on the purpose of the estimate, the system under analysis, the acquisition phase, and the data available.  Using this information, a procedure for accomplishing an estimate follows.

5.1  Develop ground rules and assumptions.
5.1.1  Ground rules and assumptions are based on the way the system will be operated, maintained, and supported in peacetime.  Descriptions of relevant missions and system characteristics, manning, maintenance, support, and logistics policies are included in the ground rules and assumptions.  All ground rules and assumptions must be clearly stated and documented.

5.1.2  Knowledge of the supportability factors related to intended use must be developed.  For example, a ground based radar system's maintenance requirements would be driven by its 24-hour-a-day, 365-day-a-year mission.  The Acquisition Logistics manager would need to perform tradeoff analyses between system redundancy and the costs of maintenance manpower / spares required to ensure the 100% mission availability requirement is met.

5.2  Select Comparable System.  

5.2.1  A comparable system  may be an operational program with a mission similar to the proposed program.  It is often the system being replaced, unless another system provides a better reference for the analysis.  

5.2.2  There are a variety of sources for obtaining technical, performance, and cost data on comparable systems.  Depending on the materiel system, the Acquisition Logistics Manager may have to develop the comparative system information.

5.2.3  The assumptions, ground rules, and cost estimating methodologies for both the comparable and proposed systems must be compatible.  This is essential in order to identify differences in resource consumption due to differences in weapon system characteristics.  Comparable system data are then adjusted to better approximate the proposed system.

5.3  Identify O&S Cost Drivers.
5.3.1  System O&S cost drivers must be identified early in the system life cycle.  These vary from program to program but are defined as those elements in the program having a major impact on system LCC.  

5.3.2  As the program matures, these drivers should influence system design choices.  As the design matures, O&S cost drivers will change.  Alternative approaches, design trade-offs, and sensitivity of O&S costs to changes should be evaluated within the “Analysis Of Alternatives” (AoA).

6.  Determine Cost Estimating Technique.  

When estimating the O&S cost of a system, there are several applicable techniques.  The choice of technique depends on the maturity of the program and the data available.  Most O&S analyses are accomplished using a combination of three estimating techniques:  parametric, analogous system, and accounting estimates.  As the program progresses from concept development to production, more detailed cost data become available.  Initial estimates are then updated with prototype test or actual operational data.  Regardless of the estimating technique applied, appropriate documentation must accompany the estimate.  The following is a summary of each of these estimating techniques.

6.1  Parametric.  

6.1.1  The parametric approach employs Cost Estimating Relationships (CERs) to develop estimates using regression analysis.  A CER is an equation relating one or more characteristics of an item to some element of its cost.  For example, a study of existing avionics equipment may yield a CER relating avionics unit cost to the weight of the avionics system.  This CER could then be used to predict avionics unit cost for a new system whose weight can be estimated.  

6.1.2  Normally parametric estimating is used early in the life cycle of a weapon system when item specific data is not known.  CERs must be examined to ensure they are current, appropriate for the range of data being estimated, and applicable to the system.  If they are improperly applied, the result could be serious estimating errors.

6.2  Analogous System.  

6.2.1  In this technique, a currently fielded system, (a comparable system), similar in design and / or operation to the proposed system is identified.  The cost of the proposed system is then developed by taking the fielded system's data and adjusting them to account for any differences.  The analogous system may be a composite of several fielded systems.  

6.2.2  This technique of cost estimation is widely used.  One drawback to analogous system estimation is the amount of detailed technical and engineering data required.  The analogous system approach places heavy emphasis on the opinions of "experts."  Therefore, it is necessary to clearly document the rationale used to determine the composition of the analogous system.

6.3  Accounting Estimates.  

6.3.1  The accounting method uses engineering estimates of reliability, maintainability, and component cost characteristics to build estimates from the "bottom-up" for each cost category.  Accounting estimates require detailed system data.  

6.3.2  The system is typically broken down into lower level components and estimates of each component are made.  Although this method can be complex and time consuming, it is the method of choice when detailed system data is available.

7.  Selecting the Right Cost Model.  As with the choice of methodology, the selection of an O&S cost model also depends on the purpose of the estimate, the system under analysis, the acquisition phase, and the data available.

7.1  Although no single O&S model can be used for all purposes, an O&S model should have as many of the following characteristics as possible:

7.1.1  Consistency.  A consistent model conforms to current O&S cost estimating practices.  This allows the proposed system to be compared to an analogous system.

7.1.2  Flexibility.  The model should be constructed so it is useful in the early phases and can evolve to accommodate more detailed information as the program continues through its life cycle.

7.1.3  Simplicity.  The model should require only the minimum data necessary to estimate the O&S cost.  More complex models can be used as more data becomes available.

7.1.4  Usefulness.  The model should provide useful information to the decision makers in their evaluation of support and design tradeoffs.

7.1.5  Completeness.  O&S models should include all applicable costs for a system's operation and support over its useful life.

7.1.6  Validity.  The model should be capable of providing logical, reproducible results.

7.2  Cost Models.  Three O&S cost models widely used in the DoD are the Cost Analysis Strategy Assessment model and the Air Force’s Cost-Oriented Resources Estimating model  and Logistics Support Costs model.  These are a sampling of models selected to illustrate the characteristics for a good O&S cost model.

7.2.1 Cost Analysis Strategy Assessment (CASA).  CASA is designed as an engineering estimate or accounting model.  No CERs are used.  The model conforms to the requirements of the OSD CAIG guidelines for cost elements.  The model uses some 90 algorithms and 190 variables to capture all relevant operating and support costs.  It is flexible because most of the inputs are optional allowing the model to be tailored to the needs of the LCC analyst.  The model uses fixed formulas allowing the analysis to be completely repeatable.  The model is general purpose and has been used in all of the services to support analysis needs on a wide variety of systems and equipments.

7.2.2  Cost-Oriented Resources Estimating (CORE).  CORE is designed to provide a cost estimating technique to be used to develop aircraft O&S cost estimates.  CORE uses data available from standard USAF data systems (consistency).  It allows the estimating techniques to vary as the program progresses through the phases of acquisition (flexibility) and it estimates all common O&S cost elements (completeness).  It uses the format, cost element structure, and procedures generally required for milestone briefings (usefulness).

7.2.3  Logistics Support Costs (LSC).  The LSC uses consistent data for comparable systems available from standard USAF data sources (consistency) and also contains built in factors allowing the model to be used when little item specific data is available.  As the program matures and item specific data evolves, the factors are replaced resulting in an improved O&S cost estimate (flexibility).  The LSC model addresses spares, depot maintenance and transportation in detail.  Manpower, support equipment, and training are only addressed superficially while fuel and other costs of operation are not included in the model.

8. Data Sources.  Various sources of data are available to accomplish O&S cost estimates.  Unlike budget estimation which is normally based on actual contract expenditures on similar acquisitions, O&S costs come from reporting of information from field use of similar systems. The data source will depend on the type of analysis and model being used.  With the advent of wide spread use of LCC in the early 1970s, the OSD CAIG began development of the “Visibility And Maintenance Of Operating And Support Costs - VAMOSC” data reporting system.  Over the years VAMOSC has been repeatedly “reengineered” as organizations and their reporting capability have continually come and gone.  Each of the services “Centers For Cost Analysis” are involved in VAMOSC associated work.  In mid-1996 the OSD CAIG and the Navy Center For Cost Analysis teamed to once again investigate the VAMOSC for a major reengineering in support of the CAIV initiative.  Many improvements in VAMOSC are currently being implemented. The following are types of data drawn from VAMOSC and other service databases.

8.1  Comparable system data.  Comparable system data are used in accomplishing analysis before specific system details are available.  Comparable system data must be adjusted by the Acquisition Logistics manager to reflect the changes expected in the proposed system.  For example, if the proposed system incorporates built-in test (BIT), while the comparable system does not have this capability, the comparable system data on fault isolation man-hours would have to be adjusted to reflect BIT use in the proposed system.

8.2  Engineering Estimates.  As the system definition matures, system specific data replaces comparable system data.  System engineers are the primary source for item specific reliability and maintainability data.

8.3  Analysis data sources.  The program’s analysis data sources (at contractor and field activity locations) should be evaluated to assist in providing a consistent source of logistics data for O&S cost estimates.  The program analysis data sources includes specific data on reliability, maintainability, training, support equipment, provisioning, packaging and facilities.  The data may or may not be consistent with some service specific O&S costing models. Analysis data may have to be adjusted to account for definition or format differences.

8.4  Cost and Planning Factors.  The Military Departments maintain cost and planning factors for use in estimating resource requirements and costs associated with force structures, missions, and activities.

9.  Completing  the O&S Cost Estimate.  Once the technique, model, and data are in hand, the relevant O&S costs may be estimated and evaluated.  Using the model selected, develop an estimate.  Estimates of O&S costs are affected by uncertainties from many sources.  The scope of variables contributing to uncertainty must be identified and bound.  Each variable must be examined independently.  Cross checks must be performed to ensure the estimate is reasonable.

9.1  Sensitivity analysis.  Sensitivity analysis varies the data inputs of certain cost drivers to identify those element outputs which are particularly vulnerable to relatively small changes in driver input values.  This analysis is performed to identify the magnitude of the uncertainty in the O&S cost estimate and to identify areas which require intensive management attention.  Sensitivity analysis can also determine the effects of data errors and changes in ground rules and assumptions.

9.2  Documentation.  Detailed documentation of the cost estimate is essential to an O&S estimate.  The documentation serves as the audit trail of the ground rules and assumptions, estimating techniques, model selection basis, data sources, sensitivity analyses, and results.  The documentation should explain the methods used to establish the bounds and the elements included in the sensitivity analysis.  The documentation provides sufficient information for the replication of the estimate by an experienced analyst.

9.3  Revisions.  The O&S cost estimate is completely revised prior to each milestone review to incorporate all changes to the program since the last milestone.  As major program changes occur, the O&S estimate is revised (even if an O&S cost impact is not readily apparent).  For example, a decision to change to composite material may result in less maintenance required, but more expensive repair techniques.

10.  Operations & Support Cost Estimate Uses.  The O&S Cost estimate is a large part of the total program LCC.  O&S cost estimates are required whenever the LCC estimate is prepared.  Annual program office estimate requirements vary, but usually include O&S costs.

10.1  Analysis Of Alternatives (AoA).  This analysis aids decision makers in judging whether or not any of the proposed alternatives to an existing system offer sufficient military and economic benefit to be worth the cost.

10.2  Tradeoffs.  Once a baseline estimate is complete, the impact of program changes on O&S costs can be evaluated.  These efforts are called tradeoff analyses.  An example of a design tradeoff is the analysis applied to an Engineering Change Proposal (ECP) before a decision is made to approve or disapprove.  The ECP is analyzed to assess the cost implications of a proposed design change.  The decision to accept or reject the ECP is made after considering the effect on program costs.  The ECP is assessed by comparing the cost of the baseline configuration with the cost of the proposed configuration.  Areas of uncertainty are identified and appropriate sensitivity analyses performed.

10.3  Independent Cost Estimate (ICE).  An ICE is a cost estimate prepared by a non-program office team.  These are primarily used by decision makers to identify any inconsistencies with the program office estimate.  An O&S cost estimate is a major portion of these ICE efforts.

10.4  Milestone Reviews.  During a milestone review, program LCC is carefully scrutinized to determine a program’s readiness to proceed to the next acquisition phase.  Both the program office estimate and the ICE are reviewed to determine if the program is likely to meet   requirements.  A recommendation is provided to the decision makers following this review.

10.5  Source Selection.  O&S estimates are an integral part of the most probable cost for each proposal under consideration during source selection.  These most probable costs are used by the source selection authority in award.

10.6  Budgeting.  Budgeting for O&S cost elements is one use of the estimate.  The current DoD trend is to track cost estimating more closely with budgeting.  An effort is under way to incorporate the O&S cost estimate into the acquisition program baseline (APB).
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NEWGENRAD Cost Estimating Exercise

1.  Condition.
1.1  This practical exercise demonstrates the use of a life cycle cost (LCC) model in acquisition program decision making.  The exercise provides experience with an important portion of the LCC analysis process.  The terms sensitivity and cost driver will become clear from your work in this exercise.  Additionally, it will emphasize the importance of questioning model and analysis input data, ground-rules and assumptions as well as an ability to identify supportability issues.

1.2  Life cycle cost analysts would consider this a “small case” analysis since there are approximately 36 items in the WBS of the system used in this exercise.  Systems containing 1 to 50 items in the WBS are considered a small study, 50 to 150 items are considered a medium, and 150 items or more are considered a large.

1.3 The NEWGENRAD it is neither overly complex nor overly simple.  It should be just large enough to allow you to get the process internalized.

1.4  The contractor prepared an initial LCC estimate for the NEWGENRAD as part of the source selection process is providing an updated LCC estimate updated at various times during the R&D effort.  The contractor has been instructed to use the most recent developmental testing (DT) data as inputs to the next LCC estimate.  This estimate will be presented to the “Overarching IPT” for comparison to the LCC target established at the start of the program.

1.5  The  PM is preparing for production decision program review.  The program has completed DT-3 and data from a recent “Op-Eval” are being compiled.  If all goes well in the IPTs the program can proceed without the formality of an all up decision meeting with the PEO.  

1.6  The contractor has changed portions of his cost estimating staff and their analysis reports are not as well documented as in the past.  Quite a lot of errors have been detected in the LCC reports during the past six months.  The program office has adopted a “question the data” approach even more than normal lately.  The PM knows your cost team has a reputation for close attention to detail and trusts your answer when he asks “Is this report correct?”

2.  Task.

2.1  Your group represents the program office cost team responsible for the LCC analysis activity in support of the “working level Cost IPT” as well as other IPTs needing to consider cost of ownership in making their decisions.

2.2  To complete your LCC cost analysis task, complete all requirements contained on ALM-35-8816-WS1.

2.3  There is an extra optional challenge for the speedy analyst.  The “Risk report” is optional for those who wish to take the extra challenge. Go for it! 
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NEWGENRAD Program and System Information

1.  The New Generation Tactical Radio (NEWGENRAD) is a notional system containing some 36 items in the Work Breakdown Structure (WBS).

2.  The NEWGENRAD, a $90M program, is a ground and airborne tactical radio.   It is actually a family of seven radio configurations.  It is being designed to be the primary means of command and control (voice and digital data ) for combat, combat support, and combat service units.  All of the services’ Military Police communications systems will use this family of radios. Radios with different amounts of power out (range) and with differing amounts of redundancy will be installed in small, medium and large transport vehicles and in helicopters with a variety of missions.  Additional information on the program is provided on the following documents.

2.1  ALM-35-8816-H1.2, System Hardware Data, shows the WBS of the NEWGENRAD configuration and provides a system hardware data table applicable to the WBS and the CASA model “sheet 11” data inputs.
2.2  ALM-35-8816-H1.3, NEWGENRAD Components and Descriptions, gives graphics of the NEWGENRAD components and gives some narrative descriptions.

2.3.  ALM-35-8816-H1.4, List Input Program, provides CASA input data.

2.4  ALM-35-8816-H1.5, CASA LCC Output Report, provides CASA output data.

2.5  ALM-35-8816-H1.6, Risk Analysis Report, provides CASA risk-related information.

3.  The program office plans to award the production contract in approximately six months.  Beginning in January of 1997, the manufacturer will produce radios as follows:  

3.1  26 in the first month of CY97.

3.2  34 per month for the remaining 11 months of CY97.  

Note:  These first 400 radios will be installed in using organizations vehicles and initial operational capability will be declared in January of 1998.  

3.3  36 per month for the next 50 months.

Note:  In the year 2001, all 2200 radios will be in operation.  Beginning in the year 2016 the radios will be phased out over a four year period as a new technology is introduced..

4.  Distribution of the NEWGENRAD will begin in early 1997.  The following Army units will receive the configuration in this study:

4.1  TRADOC training base

4.2  2nd Armored Division

4.3  1st Cavalry Division

4.4  III corps

4.5  Eighth US Army (EUSA)

4.6  USAREUR

4.7  Balance of Army requirements in DAMPL sequence.  Quantities for issue will be based on authorized levels identified in the Total Army Equipment Distribution Program Plan (TAEDP).

5.  The following Planning factors apply to the analysis:

5.1  Total # depots:


1
(2200 syst support)

5.2  Total # Intermediate level Shops:


100
(22 Syst to support per)

5.3  Total # of organizational activities:


400
(average 5.5 systems per)

5.4  Average operating hours (peace time):


60 hrs/mo

5.5  Portion of operating time req. operator action:


50%

5.6  Operator Labor cost:


25.50 / hr  (not loaded)

5.7  O-level maintainer cost:


16.21 /hr.

5.8  I-level maintainer cost:


23.02 /hr.

5.9  D-level maintainer cost:


35.82 /hr.  * Uses loading and



productivity factors.

5.10  Turn-Around-Time:

5.10.1  (TAT-Org)
1 day   = .033 mo

5.10.2  (TAT-Int)
15 days = .50 mo

5.10.3  (TAT-Dep)
60 days = 2.0 mo
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	Name            WBS ID#
	CASA

LINE #
	DT1 

MTBF
	DT2 

MTBF
	DT3 

MTBF
	Predicted

MTBF
	ATE

TIME
	R&R

TIME
	MTTR
	RTOK
	Condem
	Maint.

Decision
	Unit

COST
	Ship

Weight

	RADIO
	1
	326
	490
	588
	653
	BIT
	0.0
	0.0
	0.0
	0.0
	REPAIT
	8325
	93.0 

	RT UNIT             1000
	2
	632
	703
	1029
	1264
	BIT
	.5
	.50
	.50
	.01
	REPAIR
	5163
	10.5

	RT CHASIS         1001
	3
	7003
	10505
	12606
	14007
	.5
	1.0
	1.50
	.50
	.05
	REPAIR
	1409
	5.0

	RT CONTROL    1002
	4
	13932
	20898
	25076
	27863
	.5
	1.0
	1.50
	.50
	.05
	DISCARD
	382
	.42

	RT PWR ASSY   1003
	5
	12287
	19221
	23377
	25974
	.25
	1.0
	1.25
	.50
	.05
	DISCARD
	190
	.42

	RT TUNER         1004         
	6
	6472
	6536
	6601
	12943
	.25
	1.0
	1.25
	.50
	.05
	REPAIR
	394
	.42

	IF DEMOD         1005
	7
	9431
	14146
	16975
	18861
	.25
	1.0
	1.25
	.50
	.05
	REPAIR
	359
	.42

	RT EXITER        1006
	8
	5871
	5929
	5988
	11741
	.25
	1.0
	1.25
	.50
	.05
	REPAIR
	965
	.42

	RT SYNTHISR   1007
	9
	7843
	11765
	14117
	15686
	.25
	1.0
	1.25
	.50
	.05
	REPAIR
	540
	.42

	RT 2 WIRE         1008
	10
	1133
	16988
	20385
	22650
	.25
	1.0
	1.25
	.50
	.05
	REPAIR
	171
	.42

	RT SW ASSY     1009
	11
	6420
	9630
	11556
	12840
	.25
	1.0
	1.25
	.50
	.05
	REPAIR
	406
	.42

	  REMOTE I/O   1010
	12
	22702
	33303
	39965
	44405
	.50
	1.0
	1.50
	.50
	.05
	DISCARD
	243
	.42

	 COM MATCH   1011
	13
	14409
	21614
	25936
	28818
	.25
	1.0
	1.25
	.50
	.05
	DISCARD
	185
	.42

	 AUD  PWRSUP 1012
	14
	16270
	24406
	29287
	32541
	.25
	1.0
	1.25
	.50
	.05
	DISCARD
	223
	.42

	 AUD I / O          1013
	15
	7446
	11169
	13403
	14892
	.25
	1.0
	1.25
	.50
	.05
	REPAIR
	271
	.42

	 AUD CONTRL  1014
	16
	10984
	16476
	19771
	21986
	.25
	1.0
	1.25
	.50
	.05
	DISCARD
	198
	.42

	POWER AMP     2000
	17
	13928
	14320
	15712
	27855
	0
	  .50
	  .50
	.50
	.01
	REPAIR
	1008
	9.5

	PA CHASIS        2001
	18
	29425
	44138
	52965
	58850
	.25
	1.0
	1.25
	.50
	.05
	REPAIR
	658
	6.0

	PA AMP BD       2002
	19
	163
	779
	858
	3326
	.25
	1.0
	1.25
	.50
	.05
	DISCARD
	333
	1.75

	PA DECODER   2003
	20
	60261
	90391
	108470
	120522
	.50
	1.0
	1.50
	.50
	.05
	DISCARD
	168
	1.75

	ECCM                3000
	21
	6371
	9354
	11225
	12472
	BIT
	 .50
	 .50
	.50
	.05
	REPAIR
	863
	 .75

	ECCM PARTS   3001
	22
	6371
	9354
	11225
	12472
	.25
	1.25
	 .50
	.50
	.01
	REPAIR
	25
	.25

	VECL ANT        5000
	23
	4281
	6422
	7706
	8562
	BIT
	 .50
	 .50
	.50
	.01
	REPAIR
	1960
	42.50

	ONE WATT       5001
	24
	7175
	10763
	12915
	14350
	BIT
	 .50
	 .50
	.50
	.05
	REPAIR
	496
	  5.0

	PWR AMP          5002
	25
	15143
	22715
	27257
	30286
	.25
	1.0
	1.25
	.50
	.05
	REPAIR
	406
	  1.50

	PA CHASIS        5003
	26
	1398
	1470
	1617
	6345
	.25
	1.0
	1.25
	.50
	.05
	DISCARD
	941
	26.00

	MNTG  TRAK   5004
	27
	1136728
	1705093
	2046111
	2273457
	0.0
	.50
	 .50
	.50
	.25
	DISCARD
	411
	10.0

	INTRVEH RCU 6000    
	28
	25907
	38860
	46631
	51813
	BIT
	.50
	 .50
	.50
	.01
	REPAIR
	840
	3.50

	 ANALOG         6001
	29
	75686
	113528
	136234
	151200
	.50
	1.0
	1.50
	.50
	.05
	DISCARD
	153
	  .38

	 PWR SUPP       6002
	30
	109921
	164883
	197859
	219843
	.50
	1.0
	1.50
	.50
	.05
	DISCARD
	91
	  .38

	  DECODER      6003
	31
	145550
	218324
	261324
	291099
	.50
	1.0
	1.50
	.50
	.05
	DISCARD
	120
	  .38

	  MICRO           6004
	32
	102808
	154212
	185055
	205617
	.50
	1.0
	1.50
	.50
	.05
	DISCARD
	185
	  .38

	  CHASIS          6005
	33
	89100
	133650
	160380
	187200
	.50
	1.0
	1.50
	.50
	.05
	DISCARD
	417
	2.0

	MAN ANT        7000
	34
	7375
	11063
	13275
	14750
	0.0
	 .50
	.50
	.50
	.05
	REPAIR
	152
	  .80

	VEH  ANT        8000
	35
	1363
	2045
	2453
	2726
	0.0
	 .50
	.50
	.50
	.05
	REPAIR
	224
	2.43

	BATT CASE    9000
	36
	9220
	13830
	16596
	18440
	0.0
	 1.50
	1.50
	.50
	.05
	REPAIR
	230
	1.50

	Scheduled  Maintenance
	37
	15
	15
	15
	15
	0.0
	0.0
	1.50
	0.0
	0.0
	N/A
	25 pts
	N/A


NEWGENRAD Components and Descriptions
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NEWGENRAD Component Descriptions

1.  New Generation Tactical Radio (NEWGENRAD).  The New Generation Tactical Radio (NEWGENRAD) is a family of radios with a variety of users each with different operation and support scenarios and requiring a variety of capabilities.  The NEWGENRAD contains a number of building block components which make it possible to tailor a radio configuration to the users requirements.  While all of the DoD services will be using the NEWGENRAD, this description will be limited to some of the components used in typical Army installations.

2.  Functional Configurations.  NEWGENRAD is a family of VHF-FM combat net radios designed to provide the primary means of command and control (voice and digital data up to 16 Kbs) for combat, combat support, and combat service support units.  To enhance the survivability of the communications system, NEWGENRAD provides a resistance to jam (ECCM) capability using single channel offset or frequency hopping.

3.  NEWGENRAD Receiver-Transmitter, RT-1439, WBS Item 1000:  The NEWGENRAD Receiver-Transmitter (RT) is the basic building block of all configurations.  All manpack, vehicular and airborne (helicopter) configurations use one or more installations of the RT unit.  'The RT measures 9.3 inches wide, 9.9 inches long and 3.3 inches high.  It weighs 12.9 pounds and provides numerous operational features made available by microprocessor technology.

3.1  Single channel operation

3.2  Keyboard tuning

3.3  Frequency Hopping

3.4  Built-in-test.

3.5  Single channel access to hopping nets.

3.6  Single channel, scanning.

3.7  Selectable output power

3.8  Electronic counter counter measures

3.9  Light emitting digital readout

3.10  Whisper function (whisper into headset)

4.  Power Amplifier, AM-7238, WBS Item 2000:  The power amplifier provides 50 watts of transmitter power for situations where communications range of 20-35 kilometers is required.

5.  Electronic Counter Counter Measures (ECCM) Module, WBS Item 3000:  The ECCM module is a printed circuit card fitting within each RT-1439, and provides the necessary control functions to enable the NEWGENRAD RT to "Randomly" change frequencies over 100 times a second.  In order to operate in the frequency hopping mode, all of the radios hopping in the same net must be set to the same operator controlled input variables.  The four variable inputs are:  Time of day, hopset, common lockout, and transmission security key.

6.  WBS Item 4000:  Dual mounting base adapter - not used in this exercise.

7.  Mounting Base, MT-6352, WBS Item-5000:  The NEWGENRAD mounting base is the interface mounting for securing the RT unit to the  vehicle.  Connectors are provided for primary vehicular power, to provide vehicular power to another mount in a "daisy-chain" manner.  Other connectors are provided for the mounting adapter and for the tracked vehicular intercom systems.

8.  Intra Vehicular Remote Control Unit (IVRCU), WBS Item 6000:  The  IVRCU provides a central control for up to three radios in tracked vehicles.  It provides centralized control of radio on/off, preset channel selection, frequency hopping, power output selection, and built-in-test.

9.  Manpac Antenna, AS-3683, WBS Item 7000:  Provided to connect directly to the RT-1439.  This antenna will be used in the man portable configuration.

10.  Wheeled Vehicle Antenna, AS-3684, WBS Item 8000:  This is a center fed antenna and is provided for vehicles with little metal under the antenna.  This  antenna is ten feet long.  A six foot end fed antenna is used for tracked vehicles containing metal under the antenna.  This end fed antenna is not used in this exercise.

11.  Battery Case/Interconnecting Box, CY-8346, WBS Item 9000:  Used to hold the primary battery for the Manpac configuration.  It snaps onto the back of the RT-1439 and contains the binding posts necessary for remote secure operations which uses field wire.

COST ANALYSIS AND STRATEGY ASSESSMENT (CASA) MODEL VERSION 3.00

LIST INPUTS PROGRAM

INPUT LCC DATA FILE: A:\LCCPE1.L30

Level 1 = 0rganizational

Level 2 =  Intermediate

Level 3 = Depot

NOTE: Parentheses following section headings denote references from CASA Users Manual.

STUDY NAME:  NEWGENRAD

GENERAL INPUT INFORMATION (A.2.1)

	Reliability Growth Option:
	D (Duane)

	Initial Year of Study:
	1990

	Year in Which Dollars are Expressed:
	1996

	Year Dollars Output:
	1996

	Study Life (Months):
	360

	Cost Adjustment Factor:
	1.00

	MTBF Adjustment (Degradation) Factor:
	1.00

	Average Operating Hours per Month per System:
	60.00

	System Operator Required Portion:
	0.50

	System Operator Labor Rate ($/hr):
	0.00

	Year Dollars Expressed for Labor Rate:
	1996

	Support Equipment and Spares Factor:
	1.00

	Portion of Repair Time Spent on RTOK:
	0.50

	Consumables Cost as Portion of Piece Parts Cost:
	0.01


	Relative 

Year
	Calendar 

Year
	Inflation 

Rate (%)
	Discount 

Rate (%)

	1
	1990
	1.000000
	1.000000

	2
	1991
	1.030000
	1.000000

	3
	1992
	1.061000
	1.000000

	4
	1993
	1.093000
	1.000000

	5
	l994
	1.126000
	1.000000

	6
	1995
	1.159000
	1.000000

	7
	1996
	1.196000
	1.000000

	8
	1997
	1.230000
	1.000000

	9
	1998
	1.267000
	1.000000

	10
	1999
	1.305000
	1.000000

	11
	2000
	1.344000
	1.000000

	12
	2001
	1.384000
	1.000000

	13
	2002
	1.426000
	1.000000


	Relative 

Year
	Calendar 

Year
	Inflation 

Rate (%)
	Discount 

Rate (%)

	14
	2003
	1.469000
	1.000000

	15
	2004
	1.513000
	1.000000

	16
	2005
	1.558000
	1.000000

	17
	2006
	1.604000
	1.000000

	18
	2007
	1.653000
	1.000000

	19
	2008
	1.6991000
	1.000000

	20
	2009
	1.748000
	1.000000

	21
	2010
	1.798000
	1.000000

	22
	2011
	1.849000
	1.000000

	23
	2012
	1.953000
	1.000000

	24
	2013
	2.007000
	1.000000

	25
	2014
	2.062000
	1.000000

	26
	2015
	2.118000
	1.000000

	27
	2016
	2.175000
	1.000000

	28
	2017
	2.233000
	1.000000

	29
	2018
	2.292000
	1.000000


Duane: Growth Parameters:

	Duan. Growth Type:
	P (Pure)

	Starting Hours:
	8,000

	Duan Growth Slope:
	0.30

	Beginning MTBF Portion:
	0.25

	Maximum MTBF Portion:
	1.00


Variable Labor Rate:  Labor Rate for Year l989 = 0.00

SVLCCM Inflation Factors:

	DATE
	RDT&E
	PMC
	MILCON
	O&MMC
	O&MMCR
	MPMC
	RPMC

	1990
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	1991
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	1992
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	1993
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	1994
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	1995
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	1996
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	1997
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	1998
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	1999
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2001
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2002
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2003
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000


	DATE
	RDT&E
	PMC
	MILCON
	O&MMC
	O&MMCR
	MPMC
	RPMC

	2004
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2005
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2006
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2007
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2008
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2009
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2010
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2011
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2012
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2013
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2014
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2015
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2016
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2017
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000

	2018
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000
	1.00000


MAINTENANCE LEVEL INFORMATION (A.2.2)

	
	Level 1
	Level 2
	Level 3

	No. of Operating Systems per Loc.:
	6
	100
	2,200

	Maintenance Labor Rate ($/hr ):
	16.21
	23 .02
	35.82

	Year Dollars Expressed MLR:
	1996
	1996
	1996

	Software Maintenance Labor Rate ($/hr):
	20.00
	30.00
	40.00

	Year Dollars Expressed SMLR
	1996
	1996
	1996

	Available Support Equip. Hours per Mo.:
	125
	125
	125

	Support Equipment Use Factor:
	0.85
	0.85
	0.85

	Initial Spt Eq Spares Cost Portion:
	0.10
	0.10
	0.10

	Spares Confidence Level:
	0.95
	0.95
	0.95

	Earned Hour Ratio:
	1.00
	1.00
	1.00

	System Repair Elapsed Time (Hours):
	4.00
	72.00
	168.00


SYSTEM PRODUCTION AND COST DATA (A.2.3)

	Previous Quantity of System Produced:
	100

	Base Unit Cost per System ($):
	9,000.00

	Year Dollars Expressed for 3UC/System:
	1996

	Installation Cost per System ($):
	500.00

	Year Dollars Expressed for IC/System:
	1996


	Year
	Quantity 

Produced
	Quantity 

Slope
	Rate 

Slope

	1995
	400
	0.90
	0.95

	1996
	450
	0.90
	0.95

	1997
	450
	0.93
	0.95

	1998
	450
	0.93
	0.95

	1999
	450
	0.93
	0.95


SYSTEM DEPLOYMENT DATA (A.2.4)

Month

	Year
	1
	
	2
	
	3
	
	4
	
	5
	
	6
	

	1996
	436
	
	36
	
	36
	
	36
	
	36
	
	36
	

	
	
	36
	
	36
	
	36
	
	36
	
	36
	
	36

	1997
	36
	
	36
	
	36
	
	36
	
	36
	
	36
	

	
	
	36
	
	36
	
	36
	
	36
	
	36
	
	36

	1998
	36
	
	36
	
	36
	
	36
	
	36
	
	36
	

	
	
	36
	
	36
	
	36
	
	36
	
	36
	
	36

	1999
	36
	
	36
	
	36
	
	36
	
	36
	
	36
	

	
	
	36
	
	36
	
	36
	
	36
	
	36
	
	36

	2015
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	

	
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35

	2016
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	

	
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35

	2017
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	

	
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35

	2018
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	

	
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35

	2019
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	
	-35
	

	
	
	-35
	
	-35
	
	-40
	
	0
	
	0
	
	0


PRODUCTION TOOLING AND TEST EQUIPMENT (A.2.5)

	Name
	Year
	Cost
	Year Exp

	Production Equipment
	1994
	$300,000.00
	1996

	Special Tooling
	1994
	$70,000.00
	1996


PRODUCTION START-UP COST (A. 2.6)

	Year for Production Start-u p:
	1995

	Production Start‑up Cost ($ ):
	50,000.00

	Year Dollars Expressed:
	1996


SYSTEM SHIPPING AND STORAGE CONTAINERS (A.2.7)

	Year When Cost Incurred:
	1995

	Number of Containers:
	2,200

	Unit Cost ($):
	25.00

	Year Dollars Expressed:
	1996


RESEARCH, DEVELOPMENT, TESTING & EVALUATION (A.2.8)
	Research & Development
	0.22

	Demonstration & Validation
	0.21

	System/Project Management
	0.17

	System Test & Evaluation
	0.16

	Training
	0.10

	Data
	0.04

	Software Center
	0.06

	Other
	0.04


	Total Research, Devel, Testing & Eval
	38,675,981

	Total RDT&E for Hardware Items
	1,000


	Year
	Cost
	Year Exp

	1990
	$1,534,286.00
	1996

	1991
	$4,601,071.00
	1996

	1992
	$7,734,634.00
	1996

	1993
	$10,934,999.00
	1996

	1994
	$7,734,634.00
	1996

	1995
	$4,601,071.00
	1996

	1996
	$1,534,286.00
	1996


PRE-PRODUCTION NON-RECURRING ENGINEERING COSTS (A.2.9)

	Name
	Year
	Cost
	Year Exp

	Research & Developmt
	1994
	$500,000.00
	1996

	Engineering Analysis
	1994
	$50,000.00
	1996


PRE-PRODUCTION REFURBISHMENT COST (A.2.10)
	Year in Which Cost Incurred:
	1994

	Quantity of Units Refurbished:
	25

	Average Cost per Unit ($):
	4,500.00

	Year Dollars Expressed:
	1996


SYSTEM HARDWARE DATA (A.2.11)

List of Abbreviations:

	COND
	Portion of failures expected to be condemned

	DPT
	Depot Level

	INT
	Intermediate Level

	K
	Adjustment (Degradation) factor for MTBF

	LREM
	Primary Removal Level

	LRPR
	Primary Repair Level

	MCPR
	Material Cost per Repair

	MTBF
	Mean Time Between Failures

	MTTR
	Mean Time to Repair

	NRTS
	Portion of Failures not Repairable at the Primary Repair Level

	ORG
	Organizational Level

	QPNHA
	Quantity per Next Higher Assembly

	RTOK
	Portion of Failures Expected to Retest Okay

	TAT
	Turnaround Time in Months

	YRUC
	Year Dollars Expressed for Unit Cost

	YRRDTE
	Year Dollars Expressed for RDTE Cost

	YRMATL
	Year Dollars Expressed for Repair Materiel Cost


	No. Part/ Revision No.
	Item Name
	Type
	Unit Cost
	RDT&E

	1
	Radio
	1
	$8,325.00
	$750.00

	2
	RT Unit 1000
	2
	$5,163.00
	250.00

	3
	RT Chasis 1001
	3
	$1,409.00
	$0.00

	4
	TR Control 1002
	3
	$382.00
	$0.00

	5
	RT Pwr Assy 1003
	3
	$190.00
	$0.00

	6
	RT Tuner /Mixer 1004
	3
	$394.00
	$0.00

	7
	RT IF demod 1005
	3
	$359.00
	$0.00

	8
	RT Exiter 1006
	3
	$965.00
	$0.00

	9
	RT synthis 1007
	3
	$540.00
	$0.00

	10
	RT Two Wire 1008
	3
	$171.00
	$0.00

	11
	RT Sw Assy 1009
	3
	$406.00
	$0.00

	12
	Remote I/O 1010
	3
	$243.00
	$0.00

	13
	Con Matah 1011
	3
	$185.00
	$0.00

	14
	AUD Pwr sup 1012
	3
	$223.00
	$0.00

	15
	Aud I/O 1013
	3
	$271.00
	$0.00

	16
	Aud Cont1 1014
	3
	$198.00
	$0.00

	17
	Pwr Amp 2000
	2
	$1,008.00
	$0.00

	18
	PA Chasis Filt 200
	3
	658.00
	$0.00

	19
	PA Amp 2002 
	3
	$333.00
	$0.00


	No. Part/ Revision No.
	Item Name
	Type
	Unit Cost
	RDT&E

	20
	PA decoder 2003
	3
	$168.00
	$0.00

	21
	ECCM 3000
	2
	$868.00
	$0.00

	22
	ECCM parts 301
	3
	$25.00
	$0.00

	23
	Vehic Mount 5000
	2
	$1,960.00
	$0.00

	24
	V M one Watt 5001
	3
	$496.00
	$0.00

	25
	V M Pwr Sup 5002
	3
	$406.00
	$0.00

	26
	V M PA Chasis 5003
	3
	$941.00
	$0.00

	27
	V M Mtg Trak 5004
	3
	$411.00
	$0.00

	28
	IV RCU 6000
	2
	$840.00
	$0.00

	29
	IV RCU Analog 6001
	3
	$153.00
	$0.00

	30
	IVRCU Pwr Amp 6002
	3
	$91.00
	$0.00

	31
	Decoder/timer 6003
	3
	$120.00
	$0.00

	32
	IVRCU Micro 6004
	3
	$185.00
	$0.00

	33
	IVRCU Chasis 6005
	3
	$417.00
	$0.00

	34
	Man Ant 7000
	2
	$152.00
	$0.00

	35
	Veh Ant 8000
	2
	$224.00
	$0.00

	36
	Batt Case 9000
	2
	$230.00
	$0.00

	37
	Radio shed maint.
	1
	$0.00
	$0.00




Spares TAT

	No
	QPNHA
	MTBF
	K
	MTTR
	Wt

(lbs)
	ORG
	INT
	DPT
	L

R

P

M
	L

R

E

M
	RTOK

	1
	1
	632.00
	1.000
	0.50
	45.00
	0.03
	0.50
	2.00
	1
	1
	0.50

	2
	1
	1,029.00
	1.000
	0.50
	10.50
	0.03
	0.50
	2.00
	2
	1
	0.50

	3
	1
	12,606.00
	1.000
	1.50
	5.00
	0.03
	0.50
	2.00
	2
	2
	0.50

	4
	1
	25,076.00
	1.000
	1.50
	0.42
	0.03
	0.50
	2.50
	3
	2
	0.50

	5
	1
	23,377.00
	1.000
	1.50
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	6
	1
	12,943.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	7
	1
	16,975.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	8
	1
	11,741.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	9
	1
	14,117.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	10
	1
	20,835.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	11
	1
	11,556.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	12
	1
	39,965.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.50
	3
	2
	0.50

	13
	1
	25,936.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	14
	1
	29,287.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	15
	1
	13,403.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.50
	3
	2
	0.50

	16
	1
	19,771.00
	1.000
	1.25
	0.42
	0.03
	0.50
	2.00
	3
	2
	0.50

	17
	1
	27,855.00
	1.000
	1.50
	9.50
	0.03
	0.50
	2.00
	2
	1
	0.50



Spares TAT

	No
	QPNHA
	MTBF
	K
	MTTR
	Wt

(lbs)
	ORG
	INT
	DPT
	L

R

P

M
	L

R

E

M
	RTOK

	18
	1
	52,965.00
	1.000
	1.25
	6.00
	0.03
	0.50
	2.00
	3
	2
	0.50

	19
	1
	92,326.00
	1.000
	1.25
	1.75
	0.03
	0.50
	2.00
	3
	2
	0.50

	20
	1
	108,470.00
	1.000
	1.50
	1.75
	0.03
	0.50
	2.00
	3
	2
	0.50

	21
	1
	11,225.00
	1.000
	1.50
	1.75
	0.03
	0.50
	2.00
	1
	1
	0.50

	22
	1
	11,225.00
	1.000
	1.00
	0.33
	0.03
	0.50
	2.00
	1
	1
	0.50

	23
	1
	7,706.00
	1.000
	0.50
	42.50
	0.03
	0.50
	2.00
	2
	1
	0.50

	24
	1
	12,915.00
	1.000
	1.25
	5.00
	0.03
	0.50
	2.00
	3
	2
	0.50

	25
	1
	27,257.00
	1.000
	1.50
	1.50
	0.03
	0.50
	2.00
	3
	2
	0.50

	26
	1
	64,976.00
	1.000.
	1.50
	26.00
	0.03
	0.50
	2.00
	2
	2
	0.50

	27
	1
	2,046,111.00
	1.000
	0.50
	10.00
	0.03
	0.50
	2.00
	2
	2
	0.50

	28
	1
	46,631.00
	1.000
	0.50
	3.50
	0.03
	0.50
	2.00
	3
	2
	0.50

	29
	1
	136,234.00
	1.000
	1.50
	0.38
	0.03
	0.50
	2.00
	2
	2
	0.50

	30
	1
	197,859.00
	1.000
	1.50
	0.38
	0.03
	0.50
	2.00
	2
	2
	0.50

	31
	1
	261,324.00
	1.000
	1.50
	0.38
	0.03
	0.50
	2.00
	2
	2
	0.50

	32
	1
	185,055.00
	1.000
	1.50
	0.38
	0.03
	0.50
	2.00
	2
	2
	0.50

	33
	1
	160,380.00
	1.000
	1.50
	2.00
	0.03
	0.50
	2.00
	2
	2
	0.50

	34
	1
	13,275.00
	1.000
	0.50
	0.80
	0.03
	0.50
	2.00
	1
	1
	0.50

	35
	1
	2,453.00
	1.000
	1.50
	2.43
	0.03
	0.50
	2.00
	1
	1
	0.50

	36
	1
	16,596.00
	1.000
	1.50
	1.50
	0.03
	0.50
	2.00
	1
	1
	0.50

	37
	1
	15.00
	1.000
	1.50
	0.00
	0.00
	0.00
	0.00
	1
	1
	0.00


No
MCPR
NRTS

NRTS

COND

COND




TAT



TAT

1
$25.00

0.00 

1.50

0.01

1.50

2
$25.00

0.10

1.50

0.01

1.50

3
$25.00

0.00 

0.00

0.05

1.50

4 
$25.00

0.00

1.00

1.00

1.50

5 
$25.00

0.00 

0.00

1.00

1.50'

6 
$25.00

0.00

0.00

0.05

1.50

7 
$25.00

0.00

0.00

0.05

1.50

8 
$25.00

0.00 

0.00

0.05

1.50

9 
$25.00

0.00 

0.00

0.05

1.50

10 
$25.00

0.00 

0.00

1.00

1.50

11 
$25.00

0.00 

0.00

0.05

1.50

12 
$25.00

0.00 

1.50

1.00

1.50

13 
$25.00

0.00

0.00

1.00

1.50

14 
$25.00

0.00

1.50

1.00

1.50

15 
$25.00

0.00 

0.00

0.05

1.50

16 
$25.00

0.00 

0.00

1.00

1.50

17 
$25.00

0.00

0.00

0.05

1.50

No
MCPR
NRTS

NRTS

COND

COND




TAT



TAT

18 
$25.00

0.00

0.00

0.05

1.50

19 
$25.00

0.00 

0.00

1.00

1.50

20 
$25.00

0.00

0.00

1.00

1.50

21 
$25.00

0.00 

0.00

0.05

1.50

22 
$25.00

0.00 

0.00

1.00

0.00

23 
$00.00

0.00

0.00

0.05

1.50

24 
$ 25.00
0.00 

0.00

0.05

1.50

25 
$25.00

0.00

0.00

0.05

1.50

26 
$25.00

0.00

0.00

1.00

1.50

27 
$25.00

0.00 

0.00

1.00

1.50

28 
$ 25.00
0.00 

0.00

0.05

1.50

29 
$ 25.00
0.00 

0.00

1.00

1.30

30 
$ 25.00
0.00 

0.00

1.00

1.50

31 
$25.00

0.00

0.00

1.00

1.50

32 
$25.00

0.00

0.00

1.00

1.50

33 
$25.00

0.00

0.00

1.00

1.50

34 
$25.00

0.00

0.00

1.00

1.50

35 
$112.00
0.00

0.00

1.00

1.30

36 
$115.00
0.00

0.00

1.00

1.30

37 
$25.00

0.00

0.00

0.00

0.00

No
YRUC
YRRDTE

YRMATL

1
1996

1990

1996

2
1996

1996

1996

3
1996

1990

1996

4
1996

1996

1996

5
1996

1996

1996

6
1996

1996

1996

7
1996

1996

1996

8
1996

1996

1996

9
1996

1996

1996

10
1996

1996

1996

11
1996

1996

1996

12
1996

1996

1996

13
1996

1996

1996

14
1996

1996

1996

15
1996

1996

1996

16
1996

1996

1996

17
1996

1996

1996

18
1996

1996

1996

19
1996

1996

1996

No
YRUC
YRRDTE

YRMATL

20
1996

1996

1990

21
1996

1996

1990

22
1996

1996

1996

23
1996

1996

1996

24
1996

1996

1996

25
1996

1996

1996

26
1996

1996

1996

27
1996

1996

1996

28
1996

1996

1996

29
1996

1996

1996

30
1996

1996

1996

31
1996

1996

1996

32
1996

1996

1996

33
1996

1996

1996

34
1996

1996

1996

35
1996

1996

1996

36
1996

1996

1996

37
1996

1996

1996

SUPPORT EQUIPMENT MAINTENANCE DATA (A.2.12)






Unit


Annual Maint.

No.
Name



Cost


Cost Portion

Year Exp

1 
Common Equip

$34,990.00

0.050


1996

2 
USM-410


$1,724,000.00

0.030


1996

3 
USM-465


$71,000.00

0.050


1996

4 
IF Station


$87,000.00

0.050


1996

5
Tuner Station


$114,000.00

0.040


1996

6
Synthesis Station

$112,000.00

0.040


1996

7 
Exiter Station


$118,000.00

0.040


1996

8
PA Station


$30,000.00

0.040


1996

9
Synthesis Station

$54,000.00

0.040


1996

10 
Two wire station

$47,000.00

0.040


1996

11
Ont Watt Station

$44,000.00

0.040


1996

12 
Veh PS Station

$43,000.00

0.040


1996

13 
PA CHA STATION

$45,000.00

0.050


1996

TRANSPORTATION COST DATA (A.2.14)

Cost ($) per Pound Between:


Organizational and Intermediate Levels:

0.290


Organizational and Depot Levels:


1.230


Intermediate and Depot Levels:


1.140


Depot Level and a Factory Depot:


1.140

Paperwork and Packaging Cost per Trip ($):


12.000

Year Dollars expressed for Transportation:


1996

REUSABLE SPARES CONTAINER (A 2.15):  None identified.

INITIAL TECHNICAL DOCUMENTATION (A.2.16)






No.

Cost/Page ($/Pg)
 
Number

No
Document Name
Year 
Pages 

Develop
Publish
Copies      Yr Exp

1 
Operator Manual
1994
50

803.00

0.100

2,500

1996

2.
Maintenance Manual
1995
150

803.00

0.300

200

1996

3.
Depot mains Manual
1995
250

803.00

0.300

20

1996

RECURRING TECHNICAL DOCUMENTATION (A.2.17) (Per Year)





Level 1


Level 2


Level 3

Number of Pages Revised:
10



22



37

Cost per Page ($/Pg):

145.00



145.00



145.00

Year Dollars Expressed:
1996



1996



1996

INITIAL TRAINING (A.2.18)

Per Diem Allowance per Day per Trainee ($):


100.00

Year Dollars Expressed for Per Diem:



1996

Avg. Round-trip Transportation Costs ($):



500.00

Year Dollars Expressed for Round-trip Costs:


1996

Initial Training Courses 





Class



Trainees


Instructors





Development


Labor



Labor





Cost per


Rate



Rate

Course Name
   
Year    Days    Hours   Class Hr. 
Number ($)
 
Number ($)

1 Org Op/Maint   
1995
   3
    24
    268.00
20
17.50

2
67.10

   Training 

2 Technical Training 
1995
   5
    40
    268.00
20
25.0,0

2
67.10

Training Course Inflated Costs

Course Name



Yr Exp

1 Org Op/Maint Training

1996

2 Technical Training


1996

RECURRING TRAINING (A.2.19)







Level 1

Level 2

Level 3

New Personnel Training Hours:

24.00


40.00


20.00

Develop Cost per Hour ($/Hr):

268.00


268.00


268.00

Year Dollars Expressed:


1996


1996


1996

Annual Turnover Rate:


0.50


0.30


0.20

TRAINING DEVICES (A.2.20):  None identified.
RECURRING FACILITIES (A.2.22)






Level 1
Level 2
Level 3

Number of Square Feet:

300

1,000

2,000

Annual Cost per Sqre Foot ($):
10.00

15.00

20.00 

Year Dollars Expressed:

1996

1996

1996

INITIAL ITEM MANAGEMENT (A.2.23)

Year in Which Cost Incurred:



1995

Quantity of New Parts or Assembly Types:

590

Cost per Unit to Introduce into Inventory ($):
762.00

Year Dollars Expressed:



1996

RECURRING ITEM MANAGEMENT (A. 2.24)

New Piece Part and Assembly Types for Support







Level 1
Level 2
Level 3

Quantity of New Parts:


50 


100

500

Yearly Cost per New Part ($) :

162.47 
162.47

162.47

Year Dollars Expressed for New Part:
1996 

1996

1996

Total Quantity of Parts Stocked:

7 


13


150

Yearly Cost per Part per Loc. ($):

35.00 

35.00

35.00

Year Dollars Expressed for C /P/Loc:
1996 

1996

1996

INITIAL SOFTWARE DEVELOPMENT (A.2.25)
Cost Driver Product of Effort Multipliers (PEM)





















Rating




PEM

Product Attributes


Required Software Reliability

Very Low 



0.00


Data Base Size



Very Low



1.40


Product Complexity



Very Low



1.16

Computer Attributes


Execution Time Constraint


Very Low



1.65


Main Storage Constraint


Very Low



1.66


Virtual Machine Volatility


Very Low



1.56


Computer Turnaround Time


Very Low



1.30

Personal Attributes


Analyst Capability



Very Low



1.15


Applications Experience


Very Low



0.71


Programmer Capability


Very Low



0.82


Virtual Machine Experienc


Very Low



0.70


Programming Language Experience

Very Low



0.90

Project Attributes


Use of Modern Programming Practices
Very Low



0.95


Use of Software Tools


Very Low



0.82


Required Development Schedule

Very Low



0.83

Thousands of New/Modified Source Lines:




0.00

Thousands of Reused Source Lines:





0.00

Thousands of Retained Source Lines





0.00

Software Development Labor Rate ($/Hr):




0.00

Year Dollars Expressed for SDLR:





1996

Portion of Initial Software Development by Year:  None identified.

SOFTWARE MAINTENANCE (A.2.26):  None identified.

CONTRACTOR SERVICES (A.2.27):  None identified.
OPERATIONAL ENGINEERING CHANGES (A.2.28):  None identified.
MISCELLANEOUS ACQUISITION COSTS (A.2.29)

TYPE:

(1) GFE



(2) Ammunition



(3) Weapons and Tracked Combat Vehicles



(4) Guided Missiles



(5) Comm-Electronic Equipment



(6) Support Vehicles



(7) Engineer and Other Equipment





Covered

Name



by Wty? 
Type 

Year
    Cost 

Yr Ex

Management Planning
Yes

5

1990 
$200,000.00

1996









1991 
$100,000.00

1996

Transport


No

8

1990
$2,000.00

1996









1991 
$3,000.00

1996

MISCELLANEOUS OPERATION AND SUPPORT COSTS (A.2.30)

Name:

Covered by Wty?:



No

Item Type:




l Energy Consumption

Level Where Cost Incurred:


1

Operating Hours Cost Factor:


0.00

Monthly Cost Factor:



0.00

Maint Action Cost Factor:


0.00

MA Cost Factor Item:



0.00

MA Cost Factor Level:


l

First Year Cost Incurred:


1996

Last Year Cost Incurred:


2019

Additional Costs:  None identified.

WARRANTY DATA (A.2.31):  None identified.

NEWGENRAD Cost Estimating Exercise
Student Analysis Worksheet

1.  Read ALM-35-8816-H1.1 and familiarize yourself and your group with the NEWGENRAD and the available sources of information.

2.  Compare CASA inputs data in ALM-35-8816-H1.4 with the data provided in other information sources, e.g., ALM-35-8816-H1.1, ALM-35-8816-H1.2, and ALM-35-8816-H1.3.

2.1  Look for errors in the input data.  There are six to ten errors.  Hint:  Look closely at pages 7, 8, and 9 of ALM-35-8816-H1.4 and page 2 of ALM-35-8816-H1.2.
2.2  Record the WBS Item with an error in the WBS Item column of Table 1 and the value(s) associated with the error in Column 1 of Table 1.  Table 1 can be found on the last page of this worksheet.  Do not input data corrections into the computer yet.
3.  Review the model outputs in ALM-35-8816-H1.5.  In column 1 of Table 2, enter values you find in ALM-35-8816-H1.5 for the corresponding cost elements contained in Cost Element column of Table 2.  Table 2 is on the last page.

5.  Get into the CASA “editor” sub-function.  Load the digital version of the CASA input data file.  If the file were provided to you on a 3.5 diskette, insert the diskette and upload the file.  If it were not, go to the CASA utilities function, select print inputs data file, and print the file from the floppy.

5.1  Open the file and select the input sheet.

5.2  Change the erroneous entries.  Do this one entry at a time.  You want to observe the effects of each change.

5.3  Record the observed effect on the LCC outputs in the remaining columns of Table 2..

5.4  Exit the editor function and enter the LCC function.  

5.4.1  Perform a simple CASA LCC run in current dollars.  

5.4.2  Scroll down to the O&S costs and record the change in the effected support elements and total LCC.  

5.4.3  Compute the percentage change of the input versus the percentage change in the outputs.  

5.4.4  Use the remaining columns of Table 1 to record the percentage changes.

6.  Analyze the data recorded in the two tables to answer the following questions:

6.1  Were there any input data changes which seemed to have a relatively small affect on the LCC outputs?  Discuss your findings? ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6.2  Were there any input changes which seemed to have more significant relationships to the outputs (were major cost drivers)?  Discuss your findings ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7.  From the analysis of the data to this point, describe any program or hardware issues that you would want to get onto the agenda of the program working level IPT and Cost-IPT.   Describe a summary of these issues. ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


8.  Would you consider these issues “show stoppers”?  How would you use the IPT process in resolving these issues?  Would you consider raising these issues above the IPT level?  Discuss your position. _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

9.  Assume the PM will be concerned with quantifying “Risk.”  Use the input data file and the risk data file to perform the following:

9.1  Perform the “Monte Carlo” model run.

9.2  Perform the risk file output run and analyze its content.

9.3  Describe the statement you would forward to the PM concerning the degree of risk associated with LCC on his program.  discuss your rational.  ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10.  The NEWGENRAD will be used by all of the services, using various configurations and a variety of operating and support scenarios.  How would you use a LCC model such as CASA to estimate the total O&S cost for all of the uses? ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

11.  Describe applications of these techniques you can use to control LCC on projects back at your primary job (or another job your planning on).  (This step is important!  It may be filled in during the final hour discussion period.)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


12.  If you need a copy of the CASA model or referral to other LCC models, contact DSMC at 703.805.4653, or LOGSA at 205.955.7886, or fill in your complete mailing address here: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

13.  Turn these worksheets into the instructor.
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Data Collection Table

	WBS Item
	Column 1
	Column 2
	Column 3
	Column 4
	Column 5
	Column 6

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	.
	
	
	
	
	
	


Table 1

Model Cost Values

	Cost Element
	Column 1
	Column 2
	Column 3
	Column 4
	Column 5

	OPR Labor
	
	
	
	
	

	Rep Labor
	
	
	
	
	

	SE Maint.
	
	
	
	
	

	Recur Train
	
	
	
	
	

	Rep Pts/Mat
	
	
	
	
	

	Consumables
	
	
	
	
	

	Condem Spares
	
	
	
	
	

	Tech Data Rev
	
	
	
	
	

	Transport
	
	
	
	
	

	Recur Facil
	
	
	
	
	

	Recur Item Mgt
	
	
	
	
	

	SW maint
	
	
	
	
	

	Ctr Svs
	
	
	
	
	

	ECPs
	
	
	
	
	

	Warranty
	
	
	
	
	

	Misc total
	
	
	
	
	

	  Fuel
	
	
	
	
	

	  Supplies
	
	
	
	
	

	  Rel Analysis
	
	
	
	
	

	  Trng Ammo
	
	
	
	
	

	  Total O&S
	
	
	
	
	


Table 2
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Life-Cycle Costs ( Budget Formulation )

1.  Introduction.  This section deals with the second part of life-cycle costing from the acquisition logistician’s vantage point, specifically, formulating the budget.  

[image: image5.png]



Active participation by the acquisition logistician in the budget process is essential to an effective acquisition logistics effort.

1.1  This lesson addresses the Planning, Programming, and Budgeting System (PPBS) dealings with the acquisition logistics manager’s input into the program office’s budget. 

1.2  Discussions include defining terms, talking about the budget from a top-down point of view, describing the PM’s budget, describing the acquisition logistician’s budget and funding profile, and describing the process of developing the acquisition logistics budget.
2.  Overview.  

2.1  DoD acquisition programs have historically operated within a three part decision making support set of systems.  

2.1.1  The requirements generation system where program requirements are validated, and an assessment of the potential for service “jointness” is assessed.

2.1.2  The acquisition management process where programs are periodically reviewed, and management decisions are made concerning program progress through the acquisition phases.

2.1.3  The PPBS where program funding is managed.  

2.2  The ability of the PM to effectively interface with these three systems is essential to program success since the PM’s budget is entered into the Program Objectives Memorandum (POM) and again in the Budget Development as parts of the biennial budget process.

2.3  Many acquisitions logisticians have documented logistics support plans.  Many acquisition logisticians have contracting documents to execute the plans, but the truly successful acquisition logistics managers are those who effectively document and defend the logistics portion of the budget.  These are the people who have the resources to properly execute their plans.

3.  Program cost categories, cost objectives and cost performance tradeoffs.  The following paragraphs describe program cost categories, objectives and trade-offs as they relate to the CAIV initiative.  Programs will work with the user to identify systems performance requirements, perform cost performance trade-offs, and set cost objectives for all relevant cost categories.  Once these performance, schedule,  and cost objectives have been set, the acquisition process will make cost more of a constant, and less of a variable. 
3.1  Cost categories.  There are several ways 

program costs must be defined and estimated: funding appropriation, work breakdown structure (WBS), and by life-cycle cost categories.

3.1.1  Funding appropriation.  This includes Research, Development, Test and Evaluation (RDT&E);  Procurement;  Operations and Maintenance (O&M);  Military Construction; and Military Personnel.  These breakouts are necessary to develop internal budgets and for budget requests to Congress.

3.1.2  Work Breakdown Structure (WBS).  The WBS is a tool used to specify work to be done and the associated costs to perform the work.  MIL-STD-881 provides a recommended WBS for various program categories such as aircraft, ships, armored vehicles, etc.  It includes prime mission equipment,  systems engineering, program management,  systems test and evaluation, training, peculiar support equipment, data, operational site activation, initial spares, initial repair parts, and industrial facilities.  Each of these categories is further broken down into indentured levels of detail.  This method provides an organized, structured system of compartmentalizing work and its associated costs.  It facilitates detailed visibility into which parts of the work are expected to be the major consumers of resources and is used to track the contractors actual work performance against their initial cost estimate by specific task, i.e. work packages.  The progress of the contractors work is reported and managed as part of each program’s “Contract/Schedule Control System.”  The historical files from the various projects and programs in service organizations form a wealth of data from which to estimate similar future projects.
3.2  Life-cycle cost categories.  This  includes Research and Development (R&D); Investment; Operations and Support (O&S), Disposal.  These elements were discussed in paragraph 3.2 of ALM-35-8816-GD1. 

Note:  Life cycle costs (LCC) include all WBS elements; all appropriations; all costs, both contract and in-house, for all cost categories

3.3  Methods for performing “like and similar systems analysis.” The term, “like and similar systems analysis” is used to describe the process of formulating budget estimates based on reference to historical data from past projects “like or similar” to the current project.  Text references generally mention three methods: parametrics, analogous, and accounting cost estimates.  While the methods were described individually (in ALM-8816-35-GD1, paragraphs 6.1 through 6.3.2), many cost estimates employ all three methods in varying degrees depending on data available and preference of the cost analyst. It is important to note here that many texts discuss these three methods as if they apply to both budget formulation and life cycle costing in the same way.  There is one major difference - the sources of data concerning the like and similar systems.  In the case of budget formulation, the sources are the contract related historical information.  The more recent the contract information, the more valuable the information.  In the case of the operating and support portion of life cycle costing, the sources are the “VAMOSC- Visibility of Operating and Support Costs” data bases for in service systems.

3.4  Cost drivers.  Definitions of cost estimating terminology would not be complete without including the frequently used term “Cost Driver”.  

3.4.1  A cost driver is a program or system characteristic or parameter which has a direct or indirect affect of changing cost.  A cost driver may even be another cost element.  Examples of cost drivers are such things as: Numbers of systems, numbers of operating sites, numbers of systems failures, time to fix broken systems, etc.  

3.4.2  The cost of operations and support is driven by the cost of individual spare parts and by the labor hour costs of operators and maintainers.  So costs sometimes drive other costs.  

3.4.3  In some instances the term “cost drivers” means all parameters and characteristics which drive costs, but in some cases, the term is intended to differentiate the parameters / characteristics with the most affect on costs.  

3.4.4  Communication and documentation on common definitions of terms, ground rules and assumptions in cost estimating is an absolute necessity.  

4.  Program Manager's Role in Budgeting.  As discussed above, budgeting for the production and logistics support for a defense materiel system must be accomplished within the framework of the DoD Planning, Programming, and Budgeting System (PPBS).  A program/project is put into the POM in two different ways.  

4.1  First, pre-milestone one “Study Money” is used for development of the initial program analysis and preparation of early program documentation.  RDT&E study money is used for funding all of the concept exploration work in preparation for a program milestone one review.  

4.2  During this early program activity the initial program budget is prepared and submitted into the POM process.  This is the second way.  When the program is approved at milestone one, it has a “Program Element” assigned.  Then the program budget is separately tracked by Program Element in the comptroller data bases.  The program budget is submitted showing all program requirements summarized by funding appropriation.  These program requirements include funding for logistics support.  The PM has primary responsibility for preparing the POM input and budgeting for acquisition logistics requirements.  The process of putting the budget together will be discussed later.

5.  Role of the Acquisition Logistician in Budgeting.  The information needed to develop the acquisition logistics support portion of the PM's budget comes from the many logistics functional elements. Effective logistics budgeting and funding comes from the acquisition logistician’s understanding of  the information needed, who will provide it, and how to document it as usable input to the PM's budgetary documentation. Beginning with program initiation, the acquisition logistician will gather and document costing information consistent with the support elements as spelled out in the acquisition logistics planning documentation.  Logistics support cost data are generally displayed in a document called a Logistics Funding Profile.  The logistics funding profile shows the budget requirements stratified in the logistics areas listed below.  The amount of detail shown in the logistics funding profile depends on the level of management attention required to keep the program funding risk to a minimum.  Generally, the amount of detail should match the level of detail of the support element milestones in the logistics support planning documentation.  For each activity shown in the logistics milestone charts there should be a corresponding cost entry in the funding profile.  The logistics funding profile should have a section for each element of logistics as they are discussed in the logistics management plan.  Additionally, there should be a summary by funding appropriation and a summary of program description and assumptions upon which the budget is based.  Costs in each of the elements described below will be based on review of costs reported on various contracts for like and similar systems.  The CERs, analogies and model inputs will come from this data which is extracted from the contracting files from these recent historical procurements.

5.1  Maintenance.  This element includes actual repair type maintenance (“maintenance planning” as a sub-set of Supportability Analysis is covered as part of  acquisition logistics management). The various sub-elements of maintenance include requirements for depot and intermediate investment costs; test bed facilities investment; repair costs including depot, intermediate, and organizational repair; support/ training repair; and contractor maintenance services.  Some special analysis studies and plans may sometimes be included.  Investment costs for maintenance should not duplicate requirements identified in other areas such as, support equipment and computer resources support.  Primary plant equipment unique to depot or intermediate repair facilities should be included as investment costs.  Past experience from contracting for maintenance or from VAMOSC may be most applicable as source information on maintenance.

5.2  Technical Data.  This element normally refers to costs associated with purchasing operator and maintainer technical manuals and depot repair standards.  Additionally, this element includes requirements for the development, in-process review, production, validation, verification, distribution, and updating of technical data and the associated data records.  It also includes management, review and source data.  Specific sub-elements to be considered are technical orders / manuals and associated changes, technical orders /  manuals management, drawings/reprocurement data, planned maintenance system requirements, analysis, studies, plans, and other related sub-elements.  Sources of information on which to base the estimate are past contract and field activity tasking orders.  It’s not unusual to see back-up data which differentiates between the cost of technical data pages in categories such as: pure text, text and graphics, and lists of information such as parts lists.  Further breakout detail such as operator manuals versus maintainer manuals and manuals for organizational, intermediate and depot and breakouts for structural, electronics and propulsion are also common.  

5.3  Supply Support.  This element summarizes funding requirements for spares and repair parts.  Requirements for spares for training hardware and peculiar support equipment should also be considered as should outfitting buy-outs.  Specific sub-elements to be considered include development / test spares and repair parts, interim / initial spares and repair parts including depot and intermediate maintenance support stocks, on-board repair parts, contractor support spares and repair parts, site outfitting, replenishment spares and repair parts, supply plans and analysis.  These cost requirements should be consistent with supply support planning data and provisioning requirements.  Sources of this information include both the past program office contracts as well as the many contracts awarded and managed at the supply centers. 

5.4  Support Equipment.  Support equipment cost requirements should be projected for all planned levels of maintenance, test sites, training sites, etc.  Specific sub-elements to be considered are common support equipment, automated test systems including test program sets, tools, jigs and fixtures, calibration standards, support equipment support acquisition, analysis, plans, and data, etc.  The primary source of data is past program contracts but support equipment is provisioned in the supply system and inventory control point contracts are also regularly used sources. 

5.5  Computer Support Resources.  This element summarizes the requirements for computer resources for the post production software support of materiel system.  Data, compilers, hardware and sometimes unique training required to set up the Software Support Activity (SSA) are covered here.  Other specific sub-elements are software support, software support associated hardware, computer development, software documentation, independent testing, support software, simulation support, and should coincide with the computer resource planning documentation.  Sources for this estimating data are past contract for software support which may include both prime contractors and other related contracts and field activity tasking orders.  

5.6  Facilities.  This element includes Military Construction, Operations and Maintenance minor construction costs, public works / facilities engineers and utilities requirements.  Specific sub-elements include Military Construction planning and design, Military Construction, Operation and Maintenance minor construction unspecified minor construction, facilities engineering / public works support, utilities, facilities analysis and plans.  Rarely do past contracts with weapons systems original equipment manufacturers include lines for military construction.  Contract information from separate agencies such as the claimant civil engineering departments, or in the case of the Navy , Naval Facilities Command will be the sources of planning and cost estimating data. 

5.7  Training and Training Support.  All training course requirements from development to instructor services are included in this element.  Training equipment, aids, training simulators are also included.  Specific sub-elements are training course development, initial and / or contractor training services, technical training equipment, training devices / aids, analysis and studies, training equipment installation, engineering technical services, etc.  These requirements must coincide with the applicable taskings in the training master plan.  Past contracts often include lists of individual training devices and their costs.

5.8  Acquisition logistics management.  This element covers all acquisition logistics management activities.  This element includes Level of Repair Analysis, Reliability Centered Maintenance analysis, and other studies and plans, etc.  Generally, all of the activity under the subject of  “Maintenance Planning” and acquisition logistics management comes in this section  

5.9  Related Programs.  This budget element includes requirements for all other support estimates under the PM's claimency.  Specific sub-elements include configuration management; installation; handling equipment; containers; common and special packaging, handling, storage, and transportation (PHS & T); and hazardous materiel control and management.  Identify any other support related activities, contractor or government laboratories, and field activities which require DoD resources in any milestone phase.  Additionally,  events such as special maintainability demonstrations, logistics demonstrations (Log-Demos), maintenance engineering conferences, etc., which the acquisition logistician is specifically sponsoring or otherwise wants budget visibility of, should be included in this portion of the funding profile.  Sources of estimating data is generally historical contracts.

6.  The Budget Formulation Process.   In ideal situations the full membership of the acquisition logistics management team will be involved in the budget development process.  At times it may be necessary for the acquisition logistics integrating individual or lead logistician to create the initial draft of the logistics funding profile and to circulate it for coordination and correction among the team.  The process starts with a call for the budget input from the program office financial manager.  Typically, the budget call will forward program level budget planing information.  The program description, numbers or schedules for systems procurements, delivery sites, user site stand-ups,  planned operational tempos and similar information is included.  To this response to the budget call, the logistics cost estimator must add two other kinds of planning information.  These two additional kinds of data are: support element planning information from the analogous systems’ contract histories. and any user scenario related information such as operator and maintainer labor rates, etc.  

6.1  Each support element cost is estimated for each of the years covered in the budget call.  The cost estimating “back-up” is documented. This back-up includes the methodology, data sources, ground-rules, assumptions, calculation methods (model or formulas), etc., used in calculating the budget numbers.  The budget profile or spreadsheet is documented showing appropriation summaries, and the budget back-up books/files are created.  The budget is coordinated with the support element members of the team and the approved logistics budget is submitted to the program financial manager.  It should be noted that documentation of “budget back-up” is an essential step in the process.  Parts of this information may or may not be forwarded with the budget inputs to the program financial manager.  This documentation is especially critical in view of the likelihood of personnel turnover during the life cycle of a weapons system acquisition.  This backup information makes adjustments to the budget in response to “budget drills” a matter of recalculation rather than starting from a clean sheet of paper.  Also, once like and similar systems research results in a well documented set of back-up data, the back-up itself becomes the data source for other follow-on budget efforts. 

6.2  The inputs from all of the program functional elements, such as the systems engineers, production managers, testers, logisticians, etc., are consolidated by appropriation summary.  The program budget is then ready for submission through the levels of the component comptrollers and OSD sponsoring offices and their comptrollers, and finally to the President’s budget.  At the program level, there are generally four appropriation “one liners” shown:  Total program funding for RDT&E, Procurement/Production, Operations and Maintenance (O&M), and  Military Construction (MILCON).  Even though most of the O&M and all of the MILCON are user or claimency inputs to the POM, they are shown on the program budget for continuity.  The PM needs this total program cost visibility in order to properly advocate the interrelated requirements.

6.3  The budget inputs are updated nearly continuously because of the biennial budget process, budget cuts, and changes to the program for any number of reasons.  The program financial manager regularly requires very quick turn around to “budget drills”.  The experienced acquisition logistics manager anticipates this requirement and has sufficient budget back-up information ready to make adjustments, prepare impact statements for the changes, and forward data for the resubmittal.  

7. Summary.  Acquisition logisticians participate in a variety of cost estimating activities.  One of these is the creation of the logistics portion of the program budget.  Other cost estimating activities concern life-cycle costs (LCC) as inputs to program documentation for program assessments and decision reviews, and for trade-off analysis.  While these subjects and the methodologies are interrelated, the users of the information are often not the same and the sources of the data are frequently quite different.  The subject of LCC is covered in the companion document ALM-35-8816-GD1.
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Logistics Support Budget Formulation Exercise

1.  Condition.
1.1  System Y, an Information Distribution System (IDS) currently under development, is being acquired for the DoD as a replacement for IDS System X.

1.2  The DoD expects to deploy 2,200 systems to operational units throughout the DoD at the beginning of Year 3.  Five additional systems will be placed in the Training Base at the beginning of Year 2.  

1.3  The unit price is $4,500.  

1.4  The current maintenance concept indicates maintenance will be accomplished at one organic depot and 38 organic intermediate level maintenance sites.

1.5  The draft budget estimate submitted for system Y was rejected.

2.  Task.
2.1  Review the draft budget estimate for System Y provided in ALM-35-8816-H2.1

2.2  Using the worksheet provided in ALM-35-8816-WS2:

2.2.1  Propose a revised draft budget using the concepts and information provided in this course to reduce Operation and Support costs.  Round your answers to the nearest thousand.

2.2.2  Provide justification for revised budget elements.

2.2.3  Based on computed element costs, identify associated program risks and provide rationale for assumption of those risks.

2.2.4  Be prepared to discuss your revised budget estimate with the program manager during the next budget IPT meeting.

2.2.5  This revised budget estimate and supporting documentation will serve as a baseline for all future budget actions in this program.
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Information Distribution System Y (IDS Y)

Draft Budget Estimate

1.  Maintenance:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	Depot Maintenance Plant Equipment, i.e., ATS
	
	362,000
	
	
	
	362,000

	Interim Contractor Support (ICS) - Depot Level
	
	
	
	
	
	

	Organic Depot Support


	
	
	2,199,000
	2,265,000
	2,333,000
	6,797,000

	Intermediate Level Support


	
	
	5,461,000
	5,625,000
	5,794,000
	16,880,000

	Maintenance support for 5 training systems
	
	50,000
	52,000
	54,000
	55,000
	211,000

	ECP Upgrade


	
	
	
	
	
	

	Total


	
	
	
	
	
	24,250,000


1.1  Labor Rates: Intermediate level-$35 per hour Depot level-$60 per hour.

1.2  Contractor-$140,000 per man-year (current year dollars) which includes overhead, labor, and all other costs except parts.  (Hint! Cost of Depot Level ICS:  22,000 failures/per year; 10 % require depot maintenance; therefore, 2,200 x 6.5 hours (MTTR)/2,080 hours per man-year x $140,000/man-year.)

1.3  Standard inflation factor: 3 % per year.

1.4  Annual Operating Hours-3040 hours.

1.5  Operational Availability of 90%.

1.6  Meantime Between Failures-304 hours.

1.7  Meantime to Repair:  Depot-6.5 hours; Intermediate-4 hours

1.8  90% of the failures are fault isolated to the LRU level (10% of the failures require depot level maintenance).

1.9  Average Depot indirect (overhead) costs are $85.00 per hour.

1.10  Average Intermediate maintenance indirect (overhead) costs are $30.00 per hour.

1.11  The dedicated Automated Test System to be installed in year 2 at the Depot costs $310,000 plus .3 Man years of installation effort @ $100,000 per man year, $4,500 for travel, and $6,000 for materials.  This is to be considered as Depot Maintenance Plant Equipment.

1.12  In addition to the 2200 systems, five additional "System Y"s will be provided to the Training Base in year 2.  It is estimated that these systems will experience an annual operating level of 6,080 hours and a MTBF of 200 hours. Cost for overhead ($30 per hour), labor ($35 per hour), and repair parts ($160 per repair).  MTTR is 5 hours.

2.  Technical Manuals (TMs) and Maintenance Planning Documentation:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	TM Development


	1,560,000
	
	
	
	
	1,560,000

	TM Changes


	
	19,000
	20,000
	20,000
	20,000
	79,000

	TM Management, Maintenance Planning Documentation, and TM Updates
	270,000
	278,000
	286,000
	294,000
	302,000
	1,430,000

	Total


	
	
	
	
	
	3,069,000


2.1  Number of pages in technical manuals.

2.1.1  O-Level TM's-----554 pages.

2.1.2  I-Level TM's----2,133 pages.

2.1.3  D-Level TM's-----313 pages.

2.2  $520 per page is the current rate.

2.3  Technical Manual development costs will be incurred in year 1.

2.4  Annual Change Rate is 12% per year @ $50 per page plus inflation.  These costs begin to incur in the year following TM development.

2.5  Labor rate for Technical Manual Management , Maintenance Planning Documentation and Technical Manual update is $70,000 per  Government. man-year and $100,000 per Contr. man-year.  One Government man-year and 2 Contractor man-years of effort per year is required for this task.

3.  Supply Support:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	Depot Spares and Repair Parts (ICS)
	
	
	
	
	
	

	Initial Wholesale Stock


	6,662,000
	
	
	
	
	6,662,000

	Depot Spares and Repair Parts - Initial
	
	1,700,000
	
	
	
	1,700,000

	Depot Spares and Repair Parts - Replenish
	
	3,399,000
	3,501,000
	3,606,000
	3,714,000
	14,220,000

	Intermediate Spares and Repair Parts - Initial
	
	272,000
	
	
	
	272,000

	Intermediate Spares and Repair Parts - Replenish 
	
	3,263,000
	3,361,000
	3,462,000
	3,566,000
	13,652,000

	Training Spares and Repair Parts - Initial
	12,000
	
	
	
	
	12,000

	Training Spares and Repair Parts - Replenish
	
	25,000
	26,000
	27,000
	27,000
	105,000

	On Board Spares - Initial


	
	948,000
	
	
	
	948,000

	On Board Spares - Replenish
	
	488,000
	502,000
	517,000
	531,000
	2,038,000

	Provisioning Support


	350,000
	
	
	
	
	350,000

	Total 


	
	
	
	
	
	39,959,000


3.1  At the I-level, each repair costs an estimated $160 in repair parts.  It is estimated the initial stockage of spares and repair parts at the I-level will be sufficient to cover 30 days of supply.  Initial lay-in will be accomplished (bought and put in place) in the year preceding systems fielding.

3.2  Each Depot repair costs an estimated $1,500 in parts. Initial lay-in of Depot spares/repair parts will cover 180 days.  Wholesale stock is estimated to be one year's worth of stockage to support both D and I levels of maintenance.  These stocks will be bought and placed in the year prior to system fielding.

3.3  Five units will be provided to the Training Base.  These systems will experience an estimated annual operating level of 6,080 hours and a MTBF of 200 hours.  Initial training spares and repair parts is estimated to be $12,000 (6 months of stockage).  These systems will be in the training base in year 2.

3.4  An on-board spares kit will accompany each system and consists of quick fix items within the operators' ability to remove and replace without special tools.  The unit price for these kits is $430.  A 50% annual replenishment rate is expected.  Initial kits will accompany the fielding of the Systems.

3.5  The provisioning support is estimated to be 5 man-years @ $70,000 to be accomplished in year 1.

4.  Support Equipment:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	General Purpose Electronic Test Equipment
	1,110,000


	1,143,000
	1,211,000
	1,321,000
	1,479,000
	6,255,000

	Hardware (System Unique        

Support Equipment)
	2,285,000
	
	
	
	
	2,285,000

	Total Support Equipment Costs
	
	
	
	
	
	8,540,000


4.1.  The same General Purpose Electronic test equipment used on the "IDS X" system will be used on the new system. Because of its age and changing technology, however, it will be replaced over years 1-5 at an estimated cost of $1,110,000 per year.  This estimate was provided by the materiel manager at the NICP.

4.2.  Hardware costs include a System Terminal Acceptance Station ($880,000), a System Qualification Test Station ($775,000), a Computer Support System Station ($28,000), a Test Support Recording Machine ($52,000), and a Testing Module Console ($550,000) - all to be costed in year 1.  

5.  Computer Resources:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	Software Development


	4,200,00
	
	
	
	
	4,200,000

	Independent Software Support Analysis
	58,000
	60,000
	61,000
	63,000
	65,000
	307,000

	Total 


	
	
	
	
	
	4,507,000


Software development costs for operational, maintenance, diagnostic, and system uniques are estimated by the contractor to be $4,200,000 and software support / analysis is estimated to be $58,000 per year.

6. Training:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	Course Development


	630,000
	762,000
	
	
	
	1,392,000

	Factory Training


	800,000
	
	
	
	
	800,000

	Training Simulators


	952,000
	
	
	
	
	952,000

	Training Course Maintenance


	55,000
	57,000
	59,000
	61,000
	63,000
	295,000

	Total


	
	
	
	
	
	3,439,000


6.1  Course development requires 6 man-years of effort @ $100,000 and $30,000 for travel and per diem per year for 2 years, and $110,000 for  total printing costs.  This effort will fund for developing the needed 2 three day courses for the operators and a 3 week course for maintainers.

6.2  Factory training will include the presentation of three 1-day courses; two 3-day courses, one 2-week course and one 4-week course all conducted in one year at a total cost of $800,000 including all text materials.

6.3  Four Training Simulators / Stimulators (two at each training site) are needed to place faults in the system for trainees to use electronic test equipment to perform realistic trouble shooting.  Each is equipped with supporting computer hardware and software to manage to full spectrum of training needs.  Full cost of each set including installation , checkout, and 5 years of warranted maintenance (labor and parts) is $238,000.

6.4  Annual maintenance cost for all courses is estimated to be $55,000.

7.  Related Programs:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	All Elements Combined


	100,000
	103,000
	106,000
	109,000
	112,000
	530,000

	Total 
	
	
	
	
	
	530,000


An estimated 5 man-years of effort, spread over five years is needed to execute the CDRL review effort.  This provides 1 man-year @ $100,000 per year for costing purposes.  There are no Operations Logistics Support monies  required for "System Y".

8.  Total Program Costs:

	Cost Category
	Total Cost

	
	

	Maintenance


	24,250,000

	Technical Manuals (TM) and Maintenance Planning Documentation
	 3,069,000

	Supply Support


	39,959,000

	Support Equipment


	 8,540,000

	Computer Resources


	 4,507,000

	Training


	 3,439,000

	Related Programs


	   530,000

	Total


	84,294,000


Information Distribution System Y (IDS Y)

Draft Budget Estimate

1.  Maintenance:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	Depot Maintenance Plant Equipment, i.e., ATS
	
	
	
	
	
	

	Interim Contractor Support (ICS) - Depot Level
	
	
	
	
	
	

	Organic Depot Support


	
	
	
	
	
	

	Intermediate Level Support


	
	
	
	
	
	

	Maintenance support for 5 training systems
	
	
	
	
	
	

	ECP Upgrade


	
	
	
	
	
	

	Total
	
	
	
	
	
	


Justification:

Risk Assessment and Rationale:

2.  Technical Manuals (TMs) and Maintenance Planning Documentation:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	TM Development


	
	
	
	
	
	

	TM Changes


	
	
	
	
	
	

	TM Management, Maintenance Planning Documentation, and TM Updates
	
	
	
	
	
	

	Total
	
	
	
	
	
	


Justification:

Risk Assessment and Rationale:

3.  Supply Support:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	Depot Spares and Repair Parts (ICS)
	
	
	
	
	
	

	Initial Wholesale Stock


	
	
	
	
	
	

	Depot Spares and Repair Parts - Initial
	
	
	
	
	
	

	Depot Spares and Repair Parts - Replenish
	
	
	
	
	
	

	Intermediate Spares and Repair Parts - Initial
	
	
	
	
	
	

	Intermediate Spares and Repair Parts - Replenish 
	
	
	
	
	
	

	Training Spares and Repair Parts - Initial
	
	
	
	
	
	

	Training Spares and Repair Parts - Replenish
	
	
	
	
	
	

	On Board Spares - Initial


	
	
	
	
	
	

	On Board Spares - Replenish
	
	
	
	
	
	

	Provisioning Support


	
	
	
	
	
	

	Total 
	
	
	
	
	
	


Justification:

Risk Assessment and Rationale:

4.  Support Equipment:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	General Purpose Electronic Test Equipment
	
	
	
	
	
	

	Hardware (System Unique Support Equipment)
	
	
	
	
	
	

	Total Support Equipment Costs
	
	
	
	
	
	


Justification:

Risk Assessment and Rationale:

5.  Computer Resources:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	Software Development


	
	
	
	
	
	

	Independent Software Support Analysis
	
	
	
	
	
	

	Total 
	
	
	
	
	
	


Justification:

Risk Assessment and Rationale:

6. Training:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	Course Development


	
	
	
	
	
	

	Factory Training


	
	
	
	
	
	

	Training Simulators


	
	
	
	
	
	

	Training Course Maintenance
	
	
	
	
	
	

	Total
	
	
	
	
	
	


Justification:

Risk Assessment and Rationale:

7.  Related Programs:

	Cost Element
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	
	
	
	
	
	
	

	All Elements Combined


	
	
	
	
	
	

	Total 
	
	
	
	
	
	


Justification:

Risk Assessment and Rationale:

8.  Total Program Costs:

	Cost Category
	Total Cost

	
	

	Maintenance


	

	Technical Manuals (TM) and Maintenance Planning Documentation
	

	Supply Support


	

	Support Equipment


	

	Computer Resources


	

	Training


	

	Related Programs


	

	Total
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1.  Introduction.  In this exercise, you will use the information that follows to determine the best upgrade program using techniques associated with life cycle costing.

2. SITUATION.

2.1.  The military services fly a large number of short-hop, fixed wing aircraft that are used to carry small numbers of personnel or light parts to various points of the world.  Many of these aircraft are basically civil aircraft unmodified (such as the Beechcraft Baron) or slightly modified aircraft to fit military roles like the Air Force C-23 (Shorts aircraft).  All these aircraft use transponders in their avionics equipment.  Transponders are specialized electronic receivers/transmitters designed to receive a signal from a radar site and transmit a four-digit code and altitude information when interrogated.  This allows air traffic controllers to identify the aircraft displayed on their radar screens.  Some of these aircraft have older transponders that are growing unreliable or are not compatible with mode C reporting capabilities.  Some of these older transponders operate on 14 volts while the newer model aircraft use 28-volt systems.




2.2.  The Department of Defense has decided to upgrade many of these selected aircraft with improved transponders.  These improved transponders must be compatible with both 14 volt and 28 volt systems.  They must operate in both the older mode A and newer mode C reporting capabilities, and must be capable of being upgraded to the latest mode S in the future.  The Air Force was selected as the lead service for this improvement program.

2.3. The Air Force acquisition team working this project has determined the following facts about aircraft transponders:

2. All commercially available transponders transmit on 1090 MHz and receive on 1030 MHz with at least a 200 Watt nominal power output and a receiver sensitivity of –72 dbm minimum and full 4096 Code Capability.  The older designs in some of the military aircraft do not meet a nominal 200 Watt output and would have to be upgraded.

2. None of the available equipment weighs more than 5 pounds and most of the newer designs weigh less than 3 pounds so aircraft weight and balance are not at issue.

2. Signal range, altitude capability, equipment power requirements, shock and vibration tolerance, and dimensions are within allowable limits for new commercial equipment.  Some minor changes would be required on older design transponders.

2. 
Military designed transponders and some of the older civilian transponders use expensive cavity tube transmitters.  As designed, these are less reliable and more power-hungry than current commercial designs with miniature microwave and large scale integration (LSI) computer architecture.

2. Mounting racks and panel spaces vary on different aircraft designs considered for this upgrade, but there is sufficient space to mount any of the alternative transponders.
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2.4.  Because the technical requirements are well established and within commercially available technology, the initial feeling was to just replace all the out-dated equipment with new commercial transponders.  However, some of the service depots brought up the issue of competitive sourcing under acquisition reform.  This means rather than just outsource, DOD should allow open competition from both commercial and 

organic structures.  It was therefore decided the most appropriate approach was to allow the service depots to develop cost, and reliability data for modifying older transponders to meet the same capabilities of the proposed commercial transponders.  These data would then be compared to projected life cycle costs of other commercially available transponders to find the optimum method of cost-effectively upgrading these aircraft systems.

2.5.  Average annual operating hours for these aircraft is 250 hours.  Currently the number of aircraft to be upgraded is uncertain.  The initial estimates of the aircraft requiring upgrade was 234.  While this number is still being used in basic planning, additional funding to upgrade some older rotor-wing and special operations fixed-wing aircraft could bring the total retrofit program to approximately 357 aircraft.  The expected life of these upgraded transponders was considered five (5) years.  However, if the program acquires transponders that are able to be upgraded to Mode S capabilities, service life can be expected to extend to a maximum of seven (7) years.  Changes planned for the commercial Traffic Collision Avoidance System (TCAS) make the technology of today’s transponders none viable beyond this seven year period even with Mode S capability.


3.  SYSTEMS.  On this and following pages, each system considered in the life cycle costing comparison is briefly described along with the necessary data to run the cost comparison.

3.1.  Current System Upgrade is the modification of the current older military design transponders to meet required performance standards.  Since these transponders already exist, acquisition costs include only the cost of putting these units in the depot shops to upgrade some of the circuit boards and displays.  These upgrades mainly consist of board upgrades to ensure mode C (and future mode S) capability, and modification of the power supply to allow operation on both 14 and 28 volt aircraft electrical systems.  The depots figure the transponder end item acquisition/improvement costs to equal $949.00 in quantities of 300 or less, and $876.00 in quantities of 300 – 700 items.  These designs are costed showing only three component parts (receiver, transmitter and power supply), as other costs are not discriminating.  In these are older designs, overall failure rates are higher than newer designs.  This is particularly true for the older technology power supply and the cavity tube transmitter technology.  But the costs of the circuit boards themselves are quite a bit lower and the depots expect with their lower labor rates, lower initial costs, and cheap spares to show a clear advantage.  Failure rate base period is based on 1000 flight hours and the depot labor rate is $48.00 per hour.  The depots will have to update technical data and publications for these older transponders and the cost is $6,875.00.  Training costs for the organic work force to perform the upgrades and do all follow-on repairs is $12,000.00.   Additional data needed is shown in Table 1.

Life Cycle and Logistics Costs Table 1

	Current 

System Upgrade
	COMPONENT#1

(Receiver)
	COMPONENT#2

(Transmitter)
	COMPONENT#3

(Power Supply)

	Failure Rate
	1.1
	3.6
	4.1

	Number of Component Item
	1
	1
	1

	Mean Time to Repair (MTTR)
	2.0
	3.0
	1.0

	Parts Cost
	$278.00
	$253.00
	$249.00


3.2.  ACS Avionics transponder is an older design with separate receiver and transmitter sections.  These circuit boards are highly reliable but costly to replace.  The acquisition cost for this model transponder is the highest of all being considered at a price of $2,695.00 each.  Benefits include multiple voltage operation without external adjustment and built-in mode S capability.  The MTTR is better than the current systems as the boards are designed to be easily replaced.  An organic maintenance structure is possible for this equipment so the depot labor rate of $48.00 per hour appears to offset to some degree the high cost of replacement parts. Failure rate base period is based on 1000 flight hours.  Organic maintenance requires training and publications support and these figures are contractor supplied.  Publications and technical data costs are $10,875.00.  Training costs for maintenance training on the ACS transponder are estimated to be $24,000.00.  No operator training is required.  Additional data for ACS is shown in Table 2.

Life Cycle and Logistics Costs Table 2

	ACS 

Avionics
	COMPONENT#1

(Receiver)
	COMPONENT#2

(Transmitter)
	COMPONENT#3

(Power Supply)

	Failure Rate
	0.5
	0.9
	1.9

	Number of Component Item
	1
	1
	1

	Mean Time to Repair (MTTR)
	1.5
	1.0
	0.75

	Parts Cost
	$697.00
	$589.00
	$322.00



3.3  King Electronics is proposing a mid-priced transponder with a complete contractor logistics support (CLS) structure directly from King.  The King Electronics transponder will cost $2,489.00 each and the transceiver section can be upgraded to mode S upon request.  King provides the transponders with a flat-rate repair cost once the failed unit is delivered to any of their worldwide service sites.  This flat rate covers either repair or replacement of any transponder sent back to King under the life of the service contract.  The flat-rate price varies based on the length of the service contract purchased at the time the transponder is procured.  Contractor Logistics Support (CLS) prices are provided on Table 3.  King Electronics feels this is the best support arrangement for their commercial customers and will offer no other support arrangements for Government customers who desire to purchase their equipment.  King Electronics does not provide repair parts or data to other commercial repair facilities.  No failure data or repair time date are provided, but King customers report the average turn-around time for repair to be approximately one working day which is slightly faster than the overall average for avionics repair shops.  King Electronics commercial customers seem very satisfied with this arrangement.

Life Cycle and Logistics Costs Table 3

	KING 

Electronics
	THREE (3) YEAR SERVICE CONTRACT
	FIVE (5) YEAR SERVICE CONTRACT
	SEVEN (7) YEAR SERVICE CONTRACT

	CLS Cost

Per Year/Per Item
	$499.00
	$449.00
	$399.00



3.4.  Plane Sales Aviation offers the least costly commercial transponder in the cost comparison at $2,245.00 each.  Plane Sales promotes this equipment as “state-of-the-art” avionics.  Similar in design to the King Electronic unit, Plane Sales uses a combination receiver and transmitter circuit board (or transceiver) to carry out both functions.  Plane Sales Aviation points out the failure rate for this combined board is as good or better than most of the industry’s receivers alone.  The power supply is also a modern design able to handle any voltage from 10 – 30 volts and draws less than 0.75 amps maximum.  Any licensed avionics repair shop can make repairs and the commercial rate of $65.00 per hour should be used.  Repair times are short as circuit board replacements are designed to be easy although the cost of replacement parts is quite high.  Technical publications and training costs are not included as a commercial support is expected to be used.  There are many commercial avionics repair shops worldwide capable of working on this transponder.  Failure rate base period is based on 1000 flight hours.

Life Cycle and Logistics Costs Table 4

	Plane Sales

Aviation
	COMPONENT#1

(Transceiver)
	COMPONENT#2

(Power Supply)

	Failure Rate
	0.7
	2.2

	Number of Component Item
	1
	1

	Mean Time to Repair (MTTR)
	0.75
	1.0

	Parts Cost
	$799.00
	$499.00


4.  Requirements.

4.1  Situation 1:  The first student task is to address the different options being considered for the transponder upgrade project. Then each group should determine which product is the most cost effective from a life cycle costing perspective.  Students have access to an Excel Worksheet titled “Life Cycle Cost Analysis Worksheet” which can be run to help in this effort.  The attached sheets are for recording your work.  Students should be able to answer the following questions below.

4.1.2  “Which product has the least life cycle cost over five (5) years for 234 transponders?”

4.1.3  “What are some of the logistics implications of choosing this product over the others considered in this analysis?”

4.1.4  “What prevents the organic service depots from being more competitive in this analysis?”

4.2  Situation 2:   “If the organic depots changed their strategy to include a new power supply with a failure rate of 2.0 per 1000 flight hours at a parts cost of $399.00 with a 1 hour MTTR, and where able to hold the acquisition cost to $949.00 for 234 transponders, would they be able to compete with commercial products under these conditions?” 

4.3  Situation 3.  Use the original depot RAM data and costs.  

4.3.1  “Which product had the least life cycle cost over seven (7) years if a quantity of 357 transponders is procured?”

4.3.2  “What are some of the logistics implications of choosing this product?”

4.3.3  “Why is the depot less competitive under a seven (7) year life and the larger quantity?”

	Life Cycle Cost Analysis Worksheet-Situation 1
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	King Electronics
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	Total Ownership Costs 
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