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1.0 
 Introduction

The Affordable Readiness Cost Model is a comprehensive tool designed to assist in the preparation of an Affordable Readiness Initiative proposal.  The model has five different modules that allow the users to address a wide range of initiative types.  The model can aid the user in organizing the cost elements (e.g., Organizational-Level Maintenance) and cost estimating factors (e.g., Organizational-Level Labor Hours per Removal), and in preparing an estimate of the potential cost avoidance attainable with initiative implementation.  This report gives a description of the five modules and how to install, operate, review results, and use the model.   In addition, lists and brief descriptions of the cost elements, data inputs, and cost estimating algorithms are provided.  

Affordable Readiness Cost Model Background

The model provides a means to compare a ten-year cost of a Baseline situation with an Alternative initiative. (The Obsolescence Module provides up to three alternative concepts to compare with the Baseline).  The model estimates the Baseline costs, the cost of introducing the initiative, and calculates the potential cost avoidance.

1.1 General Characteristics of the Affordable Readiness Cost Model

The following describe the general characteristics of the model:

A. Five Modules: The model is comprised of five modules that can satisfy the cost estimating requirements of most Affordable Readiness Initiatives proposals.  The modules are Reliability, Maintainability, Obsolescence, Depot, and General. The user selects the module that best meets his/her needs.

B. Cost Drivers: Each module contains the cost elements that most often drive the cost associated with the specific initiative type.

C. User Selects Applicable Cost Elements: For each module, the user has the option to select only those cost elements that apply to his/her specific analysis.  There is a duplicate list of cost elements for the Baseline and the Alternative.

D. User Selects Estimating Method: The user can often select the method to use in estimating the cost element.  (Throughputs are usually an option.)

E. Minimum Inputs: The model requests only the data inputs required that estimate the user selected cost elements and methods.

F. Constant Year Dollar Inputs: All dollar inputs should be adjusted to the constant year dollar of the analysis. 

G. User Selects Appropriation: The user selects an appropriation for all acquisition cost elements. 

H. Baseline Cost, Alternative Cost, And Potential Cost Avoidance: Each module estimates the Baseline and Alternative cost for each cost element, provides the aggregate costs, and calculates the potential cost avoidance. 

I. Outputs: Each module provides the Affordable Readiness Initiative Profile report and a series of backup reports showing the results of the calculations, a comparison of the Baseline with the Alternative, and a listing of the inputs provided by the user. 

1.2 Description of the Modules 

The following subsections provide descriptive information concerning the Affordable Readiness Cost Model’s five modules:

· Reliability

· Maintainability

· Obsolescence

· Depot

· General

1.2.1 Reliability Module

When the user wants to estimate the costs of replacing an existing item with a more reliable item, the Reliability Module should be selected.  The Reliability Module estimates the Acquisition, Integrated Logistics Support (ILS), and Operations and Support (O&S) costs for the Baseline and for the Alternative.  The module estimates the potential cost avoidance associated with replacing a Baseline item experiencing low reliability with an Alternative item of higher reliability.  

Special Characteristics 

Scope: This is the most comprehensive module in the model.  The user can select from 35 different elements, primarily ILS and O&S costs. 

Reliability Trends: The user provides annual Mean Flight Hours Between Removal (MFHBR) and Mean Flight Hours Between Failure (MFHBF) for the Baseline and Alternative items. 

Timing The Introduction Of The Alternative Item: The user selects the last year the Baseline item may be purchased and the first year the Alternative item may be purchased.  The user sets a maximum procurement quantity for each year of the analysis.  The module calculates requirements and makes procurements up to the maximum specified by the user. 

Replacing The Baseline Item With The Alternative: The user selects the method of phasing in the Alternative item.  The Alternative item may be phased in (i.e., replace Baseline item) when the Baseline item fails, when it is condemned, or replace it entirely in the first year the Alternative item is available.

Maintenance Concepts: The module estimates Organizational-Level, Intermediate-Level and Depot-Level maintenance.  However, the user may specify a different maintenance concept when the Alternative item is introduced.   For example, the Baseline item may be maintained under a traditional three-level concept, but the user can specify that the Alternative item will be maintained within a two-level concept.

Depot Level Maintenance: The module provides for the selection of either a commercial or organic depot. The user can select from an Aviation Depot Level Repairable (AVDLR) type cost estimate or a detailed estimate that includes all of the cost elements contained in an AVDLR cost.

NAVICP Surcharge: If the Organic Depot AVDLR is selected as the depot maintenance estimating method, the user must provide an AVDLR cost estimate and the year the cost was incurred.  The module will remove the Navy Inventory Control Point (NAVICP) surcharge from the AVDLR cost input and estimate future year NAVICP surcharges.  

Other Measures of Evaluation: In addition to comparing costs, the module compares the annual inventory of spares with the calculated requirement for spares.  Annual spares shortfalls and surpluses are reported in the summary report.  In some cases, spares inventory may become exhausted and in fact, there may not be enough spares in stock to fulfill all aircraft installations.  If this occurs, the number of aircraft without parts is reported.  (This can help the user evaluate a situation where one Alternative may cost less than another, but at the risk of inadequate inventories.) 

1.2.2 Maintainability Module
When the user wishes to evaluate an alternative maintenance concept the Maintainability Module should be selected.  For example, if the user only wants to evaluate the potential cost avoidance of implementing a two-level maintenance (O-Level to Commercial Depot) concept from an existing three-level concept (O-Level, I-Level, Organic Depot), this module should be used.  This module does not allow for the introduction of a new item (hardware).

Special Characteristics 

Scope:  This module has fewer cost elements than the Reliability Module.   Cost elements are limited to the major cost drivers associated with an evaluation of an alternative maintenance concept. 

1.2.3 Obsolescence Module

The Obsolescence Module should be used when the user wants to evaluate the cost associated with an item that:

· Is scheduled to go out of production by the only manufacturer.

· Is no longer in production but is still available from supply distributors.

· Is no longer available from any source.

In any of these circumstances, the supply system will be unable to meet future Fleet demands unless some action is taken.    

Special Characteristics 

Scope: This module offers three different alternatives to compare to the Baseline.  The available submodules are Replacement, Reclamation, and Life-Of-Type Buy.  The user has the option to select one, two, or three of these submodules.

Replacement Submodule: This submodule is equivalent to the Reliability Module.  The Baseline item is replaced by an Alternative item.  This submodule has all of the cost elements and options found in the Reliability Module. 

Reclamation Submodule: This submodule assumes that a given inventory of unserviceable items (a user input) is available and could be made ready for issue but at a cost higher than the normal depot repair cost.   The cost elements, input factors and calculation methods are the same as the Baseline with the exception that the replenishment of failed items and spares is met by reclamation.  

Life-Of-Type Buy Submodule: In this submodule, a major procurement is made in the last year that an obsolete item is available.  This final procurement equals the total requirement to replenish the condemned items and spares throughout the remaining years of the ten-year analysis.  Cost elements, input factors, and calculating methods in this submodule are the same as the Baseline with the exception that the total demand for failed items and replenishment spares is met by the Life-of-Type Buy.  

Evaluation Of Results: The module provides a separate Affordable Readiness Initiative Profile for each submodule selected.  In addition to the backup reports for each submodule, a summary report compares the Baseline cost with all of the selected Alternatives.  The summary report also provides an estimate of the parts shortfall/surplus and aircraft without parts. This report can be used to compare the costs of the Alternatives.

1.2.4 Depot Module

This module should be selected when the user wishes to evaluate the assignment of alternative depot level workloads.  For example, if the user wants to evaluate the potential cost avoidance of implementing an Integrated Maintenance Concept, the Depot Module should be used.

Special Characteristics 

Scope:  This module estimates the cost of depot level maintenance assigned to Organic Depots, Integrated Maintenance Concept, and Commercial Depots.  Depot workload may be divided between basic repairs (e.g., Standard Depot Level Maintenance ( SDLM)) and Emergent Repairs (i.e., tasks not specified as part of Basic SDLM).  The module compares the cost of a Baseline set of annual workload assignments with an Alternative distribution of assignments.  

1.2.5 General Module

The General Module should be used when the other modules are not directly applicable to the initiatives.

Special Characteristics 

Scope:  The General Module furnishes a comprehensive cost element structure that includes:

· Design and Development

· Production

· Acquisition ILS

· Installation

· Operations & Support

Flexibility: This module was prepared to cover those situations that do not fit neatly into the specific initiative types to which the other modules are geared.  The module can be adapted to meet a wide range of requirements, thereby providing flexibility to the user.  The module consists of many throughputs, and the user must therefore generate more of the cost estimates outside of the module. 

Installation Instructions 

The Affordable Readiness Cost Model is extremely easy to install.  Please execute the following steps:

1.    Download the file from the NAVAIR Web Site.

2. The user receives a file entitled arcm.zip. Simply double click the file to open WinZip.

3. Once WinZip has opened, a list of 39 files appears in the WinZip window. Scroll down and double click the file entitled setup.exe.

4. After double clicking setup.exe, an install dialog box will appear. Press OK.

5. The files will automatically be installed to a temporary folder under the Windows directory. The installation program is started and a dialog box appears. Press OK.

6. Another message appears that recommends that the installation will begin after pressing the computer icon, and the Affordable Readiness Cost Model will be installed in the C:\Program Files\AR Cost Model directory unless the user changes the directory.

7. Next, a message is displayed indicating that the Affordable Readiness Cost Model installation was completed successfully; press OK.

8. The user should then close the installation folder.

9. The program is now available in the C:\Program Files\AR Cost Model directory.

10. The Model requires that the user have Excel 97 or a higher version.

2.0 Procedures For Use

The Affordable Readiness Cost Model (ARCM) was designed to be as user friendly as possible.  The user merely selects the desired module (Reliability, Maintainability, Obsolescence, Depot, or General) and is presented with a form for inputting initiative programmatic information and selecting cost elements associated with the Baseline item or approach and the Alternative (Initiative) item or approach.  Based on the cost element selections, the model automatically presents data input forms required to create the estimates for the selected cost elements.  After entering all the necessary data, the user runs the model and is provided output reports, including the Initiative Profile which is required for the Affordable Readiness Initiative Proposal submission.

The following section provides specific details relating to operating and using the ARCM.

2.1 General Procedures

The following furnishes step-by-step instructions for operating the ARCM.

1. Once the program has been opened, the Main Selection Form (Figure 4.1) of the model appears.  From the Drop Down list labeled File at the top left-hand corner of the form, the user may:

· New Model – Start a new model

· Open Saved Model – Re-open a previously saved model

· Save Current Model – Save the model the user just completed

· Exit

By placing the cursor on the New Model selection, the user has the following choices:

· Obsolescence

· Maintainability

· Reliability

· Depot

· General

2. If the user selects the Reliability Module, the Reliability Module’s Main Menu (Figure 4.2) will appear.

3. Next, the user may input data into the Model Information section of the Main Menu (left side of page).  The input of information into the Model Information fields is optional; however, most of this information is inserted into the Initiative Profile.

4. Most of the Main Menu is devoted to selection of cost elements for the Baseline item and the Alternative (Initiative) item.  In order to select cost elements for the Baseline item, the user 

Figure 4‑1 Main Selection Form
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Figure 4‑2 Reliability Module’s Main Menu (Upper Portion)
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Figure 4‑2 (Cont.) Reliability Module’s Main Menu (Lower Portion)
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merely chooses the cost elements that are affected by the continued operation of the Baseline item.

Note:  The initial list of Baseline and Alternative cost elements that appear as “Selected” were identified by AIR 4.2.5 as those elements that will probably be most applicable for a Reliability Affordable Readiness Initiative proposal.  For example, the only cost elements pre-selected (in addition to the General Inputs) for the Baseline item are:

· Wholesale Spares

· Retail Spares

· O-Level Personnel

· O-Level Materials

· I-Level Personnel

· I-Level Materials

· Depot Level Repair

· Replenishment Spares

5. The next step is to enter General Data Inputs, which are provided by pressing the General Inputs button at the bottom of the form.

6. Next, the data inputs required to generate the cost estimates are entered.  The user must press on the Baseline Inputs button at the bottom of the Main Menu.  Subsequently, the data input form for the first Baseline cost element selected will appear.  In order to enter percentages, the user must do so in decimal form.  In addition, the user must use the tab key to move to the next data input field.  Figure 4.3 is an example of the Technical Data Input Form for the Baseline item.  The user has two options:

1) Use the model’s algorithms to create the estimate.

2) Enter, as a throughput, Technical Data cost that the user estimated outside the model.

By using the Forward Arrow at the bottom of the form, the user will be presented with the next element he/she chose.  The Reverse Arrow will return the user to the previous form, and the Done indicator will take the user to the Main Menu.

7. To create an estimate for the Alternative item, the user repeats steps 4 and 6 for the Alternative inputs.

8. Although not necessary, it is best to Save the data prior to running the model.  (The user may save the data at any time).  The Save Process Is:
· Select File, Save Current Model

· Provide a Model Name

9. Upon completion of the Baseline and/or Alternative forms, the user can select Run Model from the bottom of the Main Menu to calculate the results.

10. After the model runs, the Main Menu will appear and the user may select View Results from the bottom of the form.  When the user selects view results, the model brings up an Excel workbook.  The Initiative Profile Report required for the Affordable Readiness Initiative Proposal submission is automatically displayed.  The upper portion of the report contains information provided by the user concerning the initiative, and the lower half presents the cost avoidance calculations.  The user may edit the information in the upper portion of the report.

11. The sheet to the right of the Initiative Profile report is the Print Reports utility (Please refer to Appendix F).  It can be used to print the Initiative Profile or any of the other reports.  The other reports are available to assist the user in analyzing initiative results.   In general, the following reports (there are variations depending upon the specific module) are available.

· The Baseline Cost Report furnishes the cost of continued operations without the initiative.

· The Total Initiative Cost Report presents the sum of the costs to phase-out the Baseline item/process and to phase-in the Alternative item/process. 

· The Cost Avoidance Report provides the same total cost as the Initiative Profile, but the costs are shown by cost element; this report displays the difference between total Baseline costs and Alternative costs.

· The Summary Report displays a cost summary and annual item shortage.

· The Baseline Item Phase-Out Cost Report presents the cost to maintain the Baseline item/process until the Alternative item/process is applied.

· The Costs Identified to New Process Report provides the cost of the Alternative without Baseline phase-out costs included.

· The Baseline Item Inputs Report lists all of the inputs used to calculate the costs of the Baseline item/process and its associated phase-out.
· The Alternative Item Inputs Report lists all of the inputs used to calculate the costs of the Alternative item/process.
12. The user can return to the Main Menu by closing the Excel file (select File, Close).  The user is asked whether he/she wishes to save the file.  The user should press NO.  Model data should be saved from the Main Menu.  The results file MUST be closed prior to making another model run.  If the user fails to close the previous results, he/she is prompted when another run is attempted.  The user must retrieve the previous Excel results file (press Excel button at the bottom of the screen), and close the old file.

13. The user may save the Initiative Profile report by pressing the Save Initiative Profile button at the bottom right-hand corner of the Main Menu. After the user saves the report, a dialog box appears allowing the user to name and save the report in a desired file and location. The saving process requires a few minutes for even high speed (e.g., 450 MHz) computers. When the file is saved, the model displays a message stating, “Initiative Profile Report [file location and name] Saved Successfully.” This utility was created so that users can easily electronically transmit the Initiative Profile report. It is appropriate to note that the Initiative Profile cost data is protected. However, if the user wants to type new information on the top portion of the Initiative Profile (e.g., Work Unit Codes Effected), he/she should save the Initiative Profile, and make new entries to the saved profile in Excel, saving the changes like any other Excel file.

14. Lastly, upon returning to the Main Menu, the user can Open (select File, Open Saved Model) a previous file, Save the inputs, or Reset the model to begin a new initiative.  To reiterate:

· To Open: The user should select File, Open Saved Model from the Main Menu.  

· To Save: The user selects File, Save Current Model from the Main Menu.

· To Reset: The user selects Close Model at the bottom of the Main Menu.  This re-initializes the model for selection of a specific module and new data inputs.

It is appropriate to explain several other noteworthy aspects of the model’s operations:

1) All model General Inputs and the General Inputs associated with a Baseline or Alternative item must be provided by the user or the model will not work properly.

2) The user must select an appropriation for each acquisition cost element.  This is required to map the acquisition cost to the Initiative Profile Report.

3) The user selects only the elements that are required by the analysis.  The user always has the choice to select or not select any cost element.

4) For the “Other” cost elements, (all of the modules have an Other Acquisition Logistics Support Cost element) the user is given the option to provide a name for the element. Figure 4-4 displays the data input form for the Other Acquisition Logistics Support Cost from the Reliability Module. A question mark (?) appears in the cell where the user may furnish a name for the “Other” cost.

The model does not furnish estimating algorithms for all of the cost elements; some cost elements require a throughput.  The cost estimating algorithms are furnished in Appendix E.
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Data Input Form

 Figure 4‑4 Other Acquisition Logistic Support Costs Input Form
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2.2 How To Use the Modules

The following subsections provide information to help the model user utilize each of the five modules.  Since there are significant similarities between the Reliability and the Maintainability Modules, one subsection describes how to use both modules.  Given the unique characteristics associated with the Obsolescence, Depot, and General Modules, a separate subsection is provided for each module.

2.2.1 How To Use the Reliability and Maintainability Modules
Application and Scope

The Reliability and Maintainability Modules provide a means to compare a ten-year cost of a Baseline item/process with an Alternative item/process by incorporating reliability and/or maintainability improvements.  The initiative could include a newly developed item, a modification of an existing item, or a change in the maintenance concept (e.g., change from three level organic depot maintenance to two level maintenance using a commercial depot). The model estimates the baseline costs, the cost of introducing the initiative, and calculates the potential cost avoidance.

Options and Guidance

Spares and Spares Inventory: The modules calculate Wholesale, Retail, and Replenishment Spares.  Wholesale and Retail Spares should have been previously procured for the Baseline item.  However, the user may want to estimate the cost of future Replenishment Spares, which is based on condemnations.  If the beginning inventory of spare items is sufficient to meet the spare requirements, no additional spares will be purchased. 

Timing the Introduction of the Alternative Item: If applicable, the user must enter the last year the Baseline item may be purchased and the first year the Alternative item may be purchased.  The user can also control the introduction of the Alternative item by the input of annual maximum procurement quantities. 

Procurement of Replacement Items: The annual quantities of the Alternative item required to replace the Baseline item is calculated by the model.  The user has the option to replace the Baseline item when it is condemned, when it fails, or entirely in the first year the Alternative item is available.  The user has the option to vary the condemnation rate each year.  The procurement cost of Alternative item is calculated and reported separately from spares.  
Depot Level Maintenance: The user has a number of choices.  First, is the depot a commercial or an organic depot?  Second, will the estimate be based on an AVDLR cost or will the costs be estimated using the specific elements that are included in an AVDLR cost?  If the user selects an organic depot with an AVDLR cost, he/she is asked to provide additional related information.  This enables the model to remove historical Navy Inventory Control Point (NAVICP) surcharge from the AVDLR cost and calculate surcharge based on future estimated rates.  If the depot is commercial, the user may select a Total Cost Per Induction (similar to the AVDLR cost) or develop a detailed estimate.  In either case, a NAVICP surcharge is required.   The user should input annual surcharge rates that are appropriate to the current or projected contractual agreements.

Mean Flight Hours Between Removal (MFHBR) and Mean Flight Hours Between Failure (MFHBF): The user must input MFHBR and MFHBF for each year of the analysis.  Since inputs for these parameters are required for each year, the user has the option to project anticipated changes in removal or failure rates. 

Organization Level Maintenance to Depot Level Maintenance (O to D): An O to D maintenance concept can be estimated by setting the BCMI (Beyond Capability Maintenance, Intermediate Level) to 100%. 

Retail Spares and Aircraft per Site: Retail spares are calculated to meet specific aircraft deployments.  As an approximation of the actual detailed aircraft base loading, the model provides the user with a means to approximate the aircraft deployments.  The model can accommodate three different types of sites (a Sea-Based type, a Shore-Based type, and an R&D type).  These are identified on the input sheet simply as Group 1, Group 2, and Group 3.  The user assigns a number of aircraft to each type of site (e.g., Group 1 has 24 aircraft).  The user then inputs the number of each type of site for each year in the analysis (e.g., 12 Group 1 sites in 2003). 

2.2.2 How To Use the Obsolescence Module.

Application and Scope

An initiative is sometimes submitted because an item is becoming obsolete or its manufacturing sources will not be available after a given date.  In some cases there is time to select the most cost-effective response.  The Obsolescence Module provides three submodules that not only may be used to prepare the Affordable Readiness Initiative Profile submission, but may assist the user in determining and presenting the most cost-effective obsolescence resolution technique.  

The three submodules represent common techniques to address a situation of Obsolescence /Diminishing Manufacturing Sources (DMS).  They are Replacement (of a Baseline item), Reclamation (of Baseline items in stock), and Life-of-Type Buy (one buy of the Baseline item to meet future needs).  The user may select one, two or all three of the submodules; each obsolescence resolution technique is estimated separately.  After the model runs, the results may be compared with the Baseline cost and compared among the selected submodules. 

Options And Guidance

Submodules: Once the user has selected the Obsolescence Module he/she is asked to select the desired submodules.  The user may select any one, two, or three of the submodules.

Replacement Submodule: This submodule applies when the user wishes to obtain a replacement for the Baseline item.  This may be accomplished by purchasing an off-the-shelf replacement with no development and a minimum of testing, or it may require the development, test and procurement of a completely new item.  The Replacement Submodule provides a wide range of cost elements from which the user can select those that are applicable.  If this submodule is chosen, the user is asked to select cost elements, estimating methods, and input data for the Baseline and the Alternative.  The cost elements and inputs are comparable to the Reliability Module. Section 4.2.1, How to Use the Reliability and Maintainability Modules, provides information which is directly applicable to this Submodule.

Reclamation Submodule: This option may be considered when there is significant inventory of unserviceable items in stock that were previously considered to be beyond economical repair.  However, in some cases it is more cost-effective to repair these items than to purchase a replacement or a life-of-type buy of the Baseline item.  This submodule utilizes the same input data as the Baseline.  It also requires the number of items that can be reclaimed, the method to estimate the cost to reclaim an item, and the cost estimating factors.

Life-Of-Type (LOT) Buy: This option is selected when the user wants to consider keeping the Baseline obsolescent/DMS item in the Fleet for the foreseeable future (in this analysis up to ten years).  A major procurement is made in the last year the Baseline item can be purchased.  This final procurement equals the total requirement to replenish the failed items and spares throughout the remaining years of the analysis and presumably, the item's service life.  This submodule uses the same inputs as the Baseline; no other user provided inputs are necessary.

There is normally a surplus of items in the years following the LOT Buy since spare items are purchased before they are needed  (the surplus quantities appear in the summary report).  Although this option will never cost less than the Baseline due to the one time buy of items, the LOT Buy may produce fewer item shortages than the Baseline and its total cost may be favorable when compared to the other obsolescence resolution options. 

2.2.3 How To Use the Depot Module

Application and Scope

The Depot Module is a special purpose module that addresses only depot level repair.  Normally one item is analyzed at a time.  Annual quantities (inductions) of the item are assigned to an Organic Depot, the Integrated Maintenance Concept organization, and/or a Commercial Depot.  The Baseline has one set of annual inductions for each organization and the Alternative has another set of annual inductions. 

Options and Guidance

Investment Costs: The module gives the user the option to throughput the costs for four acquisition ILS cost elements: Support Equipment, Facilities, Packaging Handling Shipping & Transportation (PHS&T), and Other Logistics Support.  These elements represent the investment costs, if any, in the analysis.  

Cost Element Calculations: The Organic and Commercial Depot workload is broken down between Basic SDLM and Emergent Repairs.  The user is prompted for input concerning whether the estimate is to be based on Total Cost per Induction or the estimate is to be calculated using the module’s algorithms.  The estimates are based on inputs of man-hours per induction and fully burdened labor rates.  Other cost elements include Material Cost per Induction and Other Costs per Induction.  The model also provides algorithms replicating Integrated Maintenance Concept (IMC) actions.  

2.2.4 How To Use the General Module

Application and Scope


The General Module should be used only when one of the other modules cannot be applied to the Affordable Readiness Initiative.  The intent of the module is to provide the user with a cost element structure that will accommodate a wide range of initiatives.  Another purpose of this module is to assist the user in identifying applicable cost elements.

Options and Guidance

Development: The module allows the user to throughput all of the development cost elements: Design and Development, Test, and Other.  

Acquisition: The user may schedule the procurement of hardware and select a quantity per year times a unit cost or simply an annual throughput cost.  Other throughput cost elements include Software, Logistics Planning, Supply Support (Spares) and Other Acquisition ILS.

Installation: If the initiative requires installation, the module provides for either a throughput cost per year or a schedule of installations with a labor cost and material cost per installation.

Flight Hours/Operating Hours Per Year. This input drives:

· Organizational Personnel

· Intermediate Maintenance

· Depot Maintenance

· Consumables/AFM (Aviation Fleet Materials)

· Fuel/POL (Petroleum, Oil, and Lubricants)

Depot Maintenance: The user has three options for estimating Depot Maintenance cost:

· throughput an annual cost

· input an annual induction schedule and a cost per induction

· input an AVDLR cost

Timing the Introduction of the Alternative: Often an initiative cannot be introduced immediately or may require more than one year to be phased-in.  The user may use the annual Flight Hours/Operating Hours schedule to phase-in the Alternative.  The Baseline is assumed to have the maximum annual number of Flight Hours/Operating Hours.  If the Alternative item does not have as many hours as the Baseline item, the module assumes that the Baseline item is being used for the remaining Flight Hours/Operating Hours.  The total Alternative cost is part Baseline item cost and part Alternative item cost, until the Alternative Flight Hours/Operating Hours are equal to the Baseline Flight Hours/Operating Hours. 

Modifications: Modifications may be estimated as a throughput or by using an algorithm that requires an annual schedule and a cost per modification as inputs.

Other Cost Elements: The module provides for four additional elements, which can only be estimated as throughputs:

· Sustaining Support

· IPT/CSS (Integrated Program Team/Contractor Support Services)

· CLS (Contractor Logistic Support)

· Other
APPENDIX A: Cost Elements and Descriptions






DESCRIPTION SHEET







Acquisition Cost Elements






Element
Description
Data Source

Design and Development, Hardware/Software Cost Per Year
The nonrecurring cost of hardware/software associated with design and development.
Manufacturer; IPT

Tests, Engineering Cost Per Year
Engineering test costs associated with development.
Manufacturer; IPT

Tests, Operational Cost Per Year
Operational test costs associated with Navy acceptance.
Manufacturer; IPT

Production Quantity (Not Used In Baseline) Cost
The production cost associated with manufacturing items for eventual installation.  This element does not include spares.
Manufacturer; IPT






Special Installation Costs Elements






Element
Description
Data Source

Special Labor Costs
Labor cost to install the alternative item.
IPT






Acquisition ILS Cost Elements






Element
Description
Data Source

Spares:  Wholesale or Retail (Quantity/Cost)
There are two types of spares to consider when forecasting sparing levels; retail and wholesale.  Retail refers to initial spares secured at the site(s) to support operational aircraft and intermediate level repair actions at that site. 
NAVICP; WSPD; NALDA


Wholesale spares are additional spares required to fill the standard depot repair 

pipeline. Whereas retail spares are site driven, wholesale spares are event driven.

Wholesale spares fill the expected demand for an item during its depot 

repair turn around time (TAT).


Logistic Support Analysis (LSA) 
Cost for the government and contractor to conduct the process to explore alternatives and to develop the maintenance concepts and requirements for the life of the item.  The final output of this process is the maintenance plan. 
APML; CELSA Model

Support Equipment (Development / Production)
Support Equipment cost is the cost of all equipment required to support the operation and maintenance of the item.  Only Peculiar Support Equipment cost should be included in the element.
SERMIS; NAVICP; AUTOSERD; FEDLOG

Technical Data (Paper)
Technical Data and Publications cover technical or maintenance information recorded in any form or medium.  Technical data consists of written instructions such as drawings, operating and maintenance manuals, specifications, inspection, test and calibration procedures, manufacturing process data, and documentation of computer programs/software.
NAVAIR; NATSF


Modifications and changes to existing manuals are an acquisition cost.


Training (Coursework / Equipment)
Training, coursework and equipment refers to the processes, procedures, techniques, and equipment used to train personnel to maintain the item. 
NTP; PMA-205; NAMTRAGRU

Facilities
Real property assets required to support the item, including conducting studies to define facilities or facility improvements, locations, space needs, utilities, environmental requirements, real estate requirements, and equipment.
NAVFAC; NAVAIR; OASD (A&L)

PHS&T (Containers)
The resources, processes, procedures, design considerations, and methods to ensure that all system, equipment, and support items are preserved, packaged, handled, and transported properly. Reflects the initial shipment of items and the cost to procure containers to safely transport the item. 
NAVICP

Other Acquisition Logistic Support Costs
This element consists of the acquisition ILS cost that does not fit into any of the above ILS elements.







O & S Cost Elements






Element
Description
Data Source

FLEET LABOR AND MATERIALS



 Labor (O-Level / I-Level)
The pay and allowances for the full complement of military and civilian personnel who perform maintenance on and provide ordnance support to assigned aircraft, associated support equipment, and unit-level training devices.  
VAMOSC AMSR; NALDA


The cost of military and civilian human resources supporting aircraft at the 

intermediate level.  Labor activities include calibration, repair, testing, and 

replacement of parts, components, or assemblies, and technical assistance.


Materials (O-Level / I Level)
The cost of O-Level consumables.

The cost of repair parts, assemblies, subassemblies and materials consumed in the 

maintenance and repair of the item at the I-Level.


VAMOSC AMSR; DFAS-CL

DEPOT LEVEL MAINTENANCE (Commercial)
Depot level maintenance cost can be estimated by either a single AVDLR cost or by

aggregating the individual activities that are included in AVDLR cost.


AVDLR Cost 
The cost associated with depot level repair and replacement of condemned items.


Detailed Depot Cost
The cost of depot maintenance which includes: 
VAMOSC AMSR; NAVICP


1) Labor



2) Materials



3) Other Direct Costs (ODC)



4) Surcharge



5) Recurring Transportation (of item to and from depot)



6) Recurring Facility



Each element is described below in detail.


Labor
Defined as the cost of military and civilian human resources supporting aircraft at the depot level.  Activities include calibration, repair, testing, and replacement of parts, components or assemblies, and technical assistance.
AIR 4.2 Guidance; NIFMS

Materials
Cost of repair parts, assemblies, subassemblies, and material consumed in the depot level maintenance and repair of the item.
NIFMS

Surcharge
The cost of the applicable NAVICP surcharge.  The surcharge changes annually.
NAVICP; NAVSUP

Recurring Transportation
Reflects the cost to transport items to and from depot facilities to operating sites. 
NAVICP; Contractor proposal

Recurring Facility
The cost of personnel pay and allowances, material, and utilities needed for the maintenance and operation of the depot repair facility.
Contractor proposal

Support Equipment Maintenance
The costs incurred to maintain equipment that is needed to operate or support the item.
NAVICP; NAWCAD (Lke)

Software Maintenance
The cost of maintaining the software of the item.
Software Support Center

O & S Cost Elements (Continued)

Element
Description
Data Source

Recurring Training
The cost of instructors preparing for (including the materials used) and teaching classes to educate maintenance personnel on how to perform repairs. 
PMA-205; NTP; NAMTRAGRU

Program Support
This is defined as all TEAM personnel support costs that can be attributed to the item.
APML

Disposal
The cost of disposing of the item.
APML


SPECIAL FIELDS (ONE MODULE ONLY)

OBSOLESCENCE MODULE

Life of Type Buy Submodule








Element
Description
Data Source

Life of Type Buy Quantity


Model calculated number of items that should be bought in the final acquisition year to meet all future requirements.


AIR 3.0



Life of Type Buy Cost
Cost of the single Life of Type Buy.
Vendor


Reclamation Submodule






Element
Description
Data Source

Total Reclamation
Total number of inventory items that were reclaimed.
NAVICP

Reclamation Cost
Total cost of repairing reclamation items.
NADEP


Depot Module




Element
Description
Data Source

ORGANIC Depot cost
Cost of Depot Level Maintenance performed at an Organic Depot
NADEP/AIR 6.0

     Basic SDLM
The cost to perform the basic SDLM operations as specified.
APML/DEPOT/AIR 6.0

     Emergent Repairs
The cost of performing additional depot repairs that was identified during the basic SDLM.
APML/DEPOT/AIR 6.0

     IMC (Integrated   

     Maintenance Concept)
Depot type workload performed by depot and I-Level teams at the Operational sites.
APML/DEPOT/AIR 6.0



COMMERCIAL Depot Cost
Cost of Depot Level Maintenance performed at a Commercial Depot.
APML/AIR 6.0



     Basic SDLM
The cost to perform the basic SDLM operations as specified
APML/AIR 6.0

     Emergent Repairs
The cost or performing additional depot repairs that was identified during the basic SDLM
APML/AIR 6.0

APPENDIX B: Module / Cost Element Assignment Matrix











   MODULES



   

COST ELEMENTS
RELI-ABILITY
MAINTAIN-ABILITY
                                                        OBSOLESCENCE
GENERAL
DEPOT




REPLACEMENT
LIFE OF TYPE BUY
RECLAMATION












     Alternative Selection Study Cost Per Year
X
X
X
X
X
X
X

DEVELOPMENT / PRODUCTION








     Design and Development Cost Per Year
X

X
= to Baseline
= to Baseline
X


          Hardware/Software Cost Per Year
X

X
= to Baseline
= to Baseline
X


     Tests Cost Per Year





X


          Engineering Cost Per Year
X

X
= to Baseline
= to Baseline



          Operational Cost Per Year
X

X
= to Baseline
= to Baseline



     Other Development Cost Per Year
X

X
= to Baseline
= to Baseline
X


       Production New Hardware Item
X

X
= to Baseline
= to Baseline
X


       Acquisition Software





X


ACQUISITION ILS








     LSA/Maintenance Planning Cost Per Year
X

X
= to Baseline
= to Baseline
X


     Supply Support (Wholesale plus 

     Retail Spares)
X
X
X
X
X
X


     Support Equipment








          Development Hardware/Software t                        

          Cost Per Year
X
X
X
= to Baseline
= to Baseline

X

          Production Cost Per Year
X
X
X
= to Baseline
= to Baseline

X

     Technical Data
X


= to Baseline
= to Baseline



     Training Cost Per Year








          Equipment Cost Per Year
X

X
= to Baseline
= to Baseline



          Coursework Cost Per Year
X

X
= to Baseline
= to Baseline



     Facilities Cost Per Year
X

X
= to Baseline
= to Baseline

X

     Packaging, Handling, Storage, &

     Transportation (PHS&T)
X

X
= to Baseline
= to Baseline

X

     Other Logistic Support Cost Per Year
X
X
X
= to Baseline
= to Baseline
X
X

INSTALLATION








     Labor
X

X
= to Baseline
= to Baseline
X


     Material





X


OPERATING AND SUPPORT (O&S)








     Replenishment Spares








     Unscheduled Maintenance








             O-Level








                Personnel
X
X
X
X
X
X


                Materials
X
X
X
X
X



             I-Level








                Personnel
X
X
X
X
X
X


                Materials
X
X
X
X
X



            D-Level
X
X
X
X
X
X


                D-Level Support (Either (A) or (B))
X
X
X
X
X
X


                 (A) Detailed Estimate
X
X
X
X
X
X


                    Loaded Maintenance Personnel








                    Maintenance Materials








                    NAVICP Surcharge








                    Attrition Spares








                    Recurring Transportation








                    Recurring Facility Cost Per Year








                (B)  AVDLR Baseline estimate
X
X
X
X
X
X


                    NAVICP Surcharge
X
X
X
X
X
X











COST ELEMENTS
RELI-ABILITY
MAINTAIN-ABILITY
                                                        OBSOLESCENCE


GENERAL
DEPOT




REPLACEMENT
LIFE OF TYPE BUY
RECLAMATION



     Recurring Training
X
X
X
= to Baseline
= to Baseline



     Program Support
X

X
= to Baseline
= to Baseline
X


     Other Support

X



X


UNIQUE MODULE COST ELEMENTS

















RECLAMATION MODULE








     Cost to perform  Reclamation of parts




X












GENERAL MODULE








     Fuel/POL 





X


     Consumables/AFM





X


     Modifications





X


     CLS





X


     Sustaining Support





X











DEPOT MODULE








     ORGANIC








          Basic SDLM






X

          Emergent Repairs






X

     IMC






X










     COMMERCIAL








          Basic SDLM






X

          Emergent Repairs






X










NOTE:  The "= to Baseline"  indicates that if the cost element is selected in the Baseline, it is calculated in the LOT Buy and Reclamation Sub modules.  However, the results are equal to the Baseline results. (This enables the user to compare the total cost results of the LOT Buy and Reclamation Submodules with the Replacement Submodule.)








APPENDIX C: Acronym and Abbreviation Key

A/C
Aircraft

ACT
Annual Change Traffic

AIR
Naval Air Systems Command

Alt
Alternative

APML
Assistant Program Manager for Logistics

APN
Aircraft Procurement, Navy

AUTOSERD
Automated Support Equipment Requirements Document

AVDLR  
Aviation Depot Level Repairable

AVG
Average

BA
Budget Activity

BCM/BCMI
Beyond Capability of Maintenance, Intermediate Level

CELSA  
Cost Estimating for Logistics Support Analysis

Comm
Commercial

D
Depot Level

DFAS-CL
Defense Finance Accounting Service-Cleveland

DMS
Diminishing Manufacturing Sources

FEDLOG
Federal Logistics Database

FH
Flight Hours

Hrs
Hours

I
Intermediate Level

ILS
Integrated Logistics Support

IMC
Integrated Maintenance Concept

Ins
Installation

IPT
Integrated Program Team

LOT
Life-of-Type

Maint
Maintenance

Max
Maximum

MFHBF 
Mean Flight Hours Between Failure

MFHBR
Mean Flight Hours Between Removal

MH
Man-Hours

MM
Man-Month

MMH
Maintenance Man-Hours

NADEP
Naval Aviation Depot

NALDA 
Naval Aviation Logistics Data Analyses

NAMTRAG
Naval Air Maintenance Training Group

NATSF
Naval Air Technical Services Facility

NAVAIR
Naval Air Systems Command

NAVFAC
Naval Facilities Engineering Command

NAVICP
Navy Inventory Control Point

NAWCAD
Naval Air Warfare Center (Aircraft Division)

NIFMS
Navy Industrial Fund Management System

NTP
Navy Training Plan

O
Organizational Level

OASD
Office of the Assistant Secretary of Defense

ODC
Other Direct Costs

O&MN
Operations & Maintenance, Navy

OPN
Other Procurement, Navy

PHS&T
Packaging, Handling, Shipping & Transportation

PMA
Program Manager at NAVAIR

POL
Petroleum, Oil, and Lubricants

PPF
Preparation/Presentation Factor

PSE
Peculiar Support Equipment

R/M
Reliability & Maintainability

RDT&E
Research Development Test & Evaluation

SAG
Sub-Activity Group

SDLM
Standard Depot Level Maintenance

SERMIS
Support Equipment Resources Management Information System

SLOC
Source Lines of Code

TAT
Turnaround Time

VAMOSC
Visibility and Management of Operating & Support Costs (AMSR: Aviation 
Maintenance Subsystem Report)

WPN
Weapons Procurement, Navy

WSPD
Weapon System Planning Document

$
Dollars

$K
Thousands of Dollars

APPENDIX D: How To Convert Material $/FH To Material $/Removal Or Failure

O-Level Material $/Removal =O-Level Material $/FH * MFHBR

I-Level Material $/Failure = (I-Level Material $/FH * MFHBF) / (1-BCM)

AVDLR $/Induction = (AVDLR$/FH * MFHBF) / BCM
APPENDIX E: Cost Estimating Algorithms

Table of Algorithms Used in Reliability, Maintainability, Obsolescence, and General Modules

Acquisition Cost Elements

Elements
Methodology
Notes

Design and Development, 

Hardware/Software Cost Per Year
Requires User Throughput in Annual $ 


Tests, Engineering Costs Per Year
Requires User Throughput in Annual $ 


Tests, Operational Cost Per Year
Requires User Throughput in Annual $ 


Production Costs Per Year
(Calculated Quantity) * (Unit Cost)
Cost to replace current installed items.

Special Installation Costs Elements

Elements
Methodology
Notes

Special Labor Costs
(Labor Rate) * (# Labor Hrs/Installation) * (# Calculated Installations)


FY00 O&M,N

Affordable Readiness Study

Elements
Methodology
Notes

Alternative Study
Requires User Throughput in Annual $


Table of Algorithms Used in Reliability, Maintainability, Obsolescence, and General Modules

Acquisition ILS Elements

Elements
Methodology
Notes

Supply Support (Spares)
Retail + Wholesale Costs


                     Retail
(# of Calculated Retail Spares) * ($ per Item)
# Retail Spares:  Algorithm contained in AIR 4.2 Maintenance Trade Cost Guidebook

                     Wholesale
(# of Calculated Wholesale Spares) * ($ per Item)
# Wholesale Spares:  Algorithm contained in AIR 4.2 Maintenance Trade Cost Guidebook

Logistic Support Analysis
Requires User Throughput in Annual $ 


Support Equipment



                      Development  
Requires User Throughput in Annual $ 


                      Production   
Requires User Throughput in Annual $ 


Technical Data
Paper + Class Conversion Costs


                      Paper
[(Total Pages O- Level) * (% Modified per Year O-Level) + (Total Pages I/D Levels) * (% Modified per Year I/D Levels)] * Average Actual $ per Page


         Class I,II,III,IV ETM
[(Total Pages O- Level) * (% Modified per Year O-Level) + (Total Pages I/D Levels) * (% Modified per Year I/D Levels)] * Average Actual $ per Page


Training
Coursework + Training Equipment Costs


                     Coursework
(Hrs per Course to be Developed) * CDF * ($ Training Labor per MH)
Hrs per Course:  The number of training hours in a course
CDF: The course development factor is the number of man-hours (MH) required to develop one hour of course work.

                     Training Equipment
Requires User Throughput in Annual $ 


Facilities
Requires User Throughput in Annual $ 


PHS&T (Containers)
(Annual Input of # of New Containers) * ($ per Container)


Other Acquisition Logistic Support Costs
Requires User Throughput in Annual $ 


Table of Algorithms Used in Reliability, Maintainability, Obsolescence, and General Modules

O&S Elements

Elements
Methodology
Notes

Replenishment Spares
(# of Condemned Items exceeding the number of available spares) * ($ per item)


O-Level Labor
(# of Removals per Year) * (O-Level Labor Rate per Hour) * (O-Level MH/Removal)
# of Removals per Year: (Total Flight Hours) / (MFHBR)

O-Level Materials
(# of Removals per Year) * (AVG O-Level Material Cost per Removal)
# of Removals per Year:  (Total Flight Hours) / (MFHBR)

I-Level Labor
(# of Removals per Year) * (I-Level Labor Rate per Hour) * (AVG I-Level MH/Removal)
# of Removals per Year: (Total Flight Hours) / (MFHBR)

I-Level Materials
(# of Failures per Year) * (1-BCM) * (AVG I-Level Material Cost per Repair)
# of Failures per Year: (Total Flight Hours) / (MFHBF)

Depot Level Repair 

AVDLR
(# of Removals per Year) * (BCM % of Removals) * (Adjusted AVDLR $ per Induction)
AVDLR Surcharge is removed from historical AVDLR cost data, and future percentages are applied.

Detailed Depot Level Estimate



                      Labor
(# of D-Level Inductions) * (D-Level Labor per Hour) * (D-Level MH/Induction)
# of D-Level Inductions:  (# of Removals per Year) * (BCM % of Removals)

# of Removals per Year: (Total Flight Hours) / (MFHBR)

                      Materials
(# of D-Level Inductions) * (AVG D-Level Materials per Induction)
# of D-Level Inductions:  (# of Removals per Year) * (BCM % of Removals)

# of Removals per Year: (Total Flight Hours) / (MFHBR)



ODC per Repair
(ODC) * (# of Repairs)


Table of Algorithms Used in Reliability, Maintainability, Obsolescence, and General Modules

O&S Elements (Continued)

                     Surcharge
(Surcharge in %) * [(D-Level Materials) + (D-Level Labor)]
D-Level Materials:  As Calculated Above

D-Level Personnel: As Calculated Above

D-Level Profit: As Calculated Below

Surcharge %:  Calculated for Organic Depot.  Annual Input for Commercial Depot

                       Recurring Transportation


(Shipping $ per Pound Sent to Depot) * (# of D-Level Inductions) * (Item Weight)

# of D-Level Inductions: (# of Removals per Year) * 

(BCM % of Removals)

# of Removals per Year: (Total Flight Hours) / (MFHBR)

                       Recurring Facility
Requires User Throughput in Annual $ 
Recurring facility costs are site dependent

Support Equipment Maintenance
PSE Acquisition Cost * Annual Input of % of Acquisition Cost.




Software Maintenance
Simple:
MM(dev) = C * 2.4 * (SLOC^1.05) * ACT * Labor Rate * Total # Years
Moderate:  MM(dev) = C * 3.0 * (SLOC^1.12) * ACT * Labor Rate * Total # Years
Complex:  MM(dev) = C * 3.6 * (SLOC^1.2) * ACT * Labor Rate * Total # Years
MM(dev):  Original software development effort (man-months)

C:    Complexity Factor; 1 is default

SLOC: Source Lines of Code

 ACT: Annual Change Traffic, 8% is recommended in COCOMO

Table of Algorithms Used in Reliability, Maintainability, Obsolescence, and General Modules
Recurring Training
(Number of Annual Course Hours) * (PPF) * (Inst) * (Labor Rate) 
PPF:  The preparation/presentation factor 

Inst: Number of instructors required to teach the course.

Program Support
(Labor Rate per Hour) * (Total # of Hours)


Demilitarization / Disposal
Requires User Throughput in Annual $


Table of Algorithms Used Only in the Reclamation Submodule of the Obsolescence Module
Reclamation Labor
(Number of items requiring reclamation) * (Labor Hours per Reclamation)  * (Labor Rate) 
The model calculates the number of items requiring reclamation.  The requirements equal spares plus replacement of condemned items.

Reclamation Material
(Number of items requiring reclamation) * (Material cost per Reclamation.)


Table of Algorithms Used Only in the Depot Repair Module

Fully Burdened Labor
(Number of items Inducted) * (Labor Hours per Induction)  * (Fully Burdened Labor Rate) 
All labor categories use the same equation.

Material
(Number of items Inducted) * (Material cost per Induction)
All Material categories use the same equation

Other Costs 
(Number of items Inducted) * (Other cost per Induction)
All Other Costs categories use the same equation

APPENDIX F: Affordable Readiness Cost Model Print Utility

Push Button To Print 
REPORT 




PURPOSE
















1.  Initiative Profile Report






















a.  Initiative Profile 



Provides the Cost Avoidance Summary
















2.  Background Analysis Reports By Cost Element 






















a.  Baseline Cost Report 



Cost of continued operations without applying Initiative.  

















b.  Total Initiative Cost Report



Total cost to phase out baseline process/item and replace it with the alternative.

















c.  Cost Avoidance Report



Difference between the Baseline Cost Report and the Total Initiative Cost Report.  It is equivalent to the Initiative Profile report except costs are identified by cost element.

















d.  Baseline Item Phase Out Cost Report 



Cost to maintain the baseline process/item until the initiative is applied. 






 










e.  Costs Identified to New Process



Cost of the initiative without baseline process/item phase out costs included.

















f.  Procurement Summary



Summarizes total production of Replacement Items plus Wholesale, Retail, and Replenishment Spares.





3.  Model Inputs 











a.  Baseline Item Inputs



List of all inputs used in calculating costs of Baseline and Phase out of Baseline Item.






b.  Alternative Item Inputs



List of all inputs used in calculating costs of the Phase In of the Alternative Item.
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