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[bookmark: _Toc255972604]Purpose

[bookmark: _GoBack]This document provides guidelines for determining an appropriate Analysis Period (AP) for a proposed acquisition.  The Analysis Period is a function of the Required Service Period (RSP) and the Economic Service Life (ESL) of each alternative and the Legacy Case.  Selecting an appropriate Analysis Period is key to determining the economic value of each alternative and allows an “apples-to-apples” comparison among alternatives and the Legacy Case during Investment Analysis (IA). The Office of Investment Planning and Analysis (AFI-1) sponsors this document.

[bookmark: _Toc255972605]Background

RSP and ESL are determined during FAA Enterprise Architecture development as part of Service Analysis.  The Analysis Period is determined during Concept and Requirements Definition (CRD).  RSP, ESL, and AP are documented in the technical description of each alternative in the Investment Analysis Plan (IAP).  The IAP is approved at the Investment Analysis Readiness Decision (IARD), prior to Investment Analysis. 

Systems Engineering (ANG-B) determines the Required Service Period.  Investment Planning and Analysis (AFI-1) determines the Economic Service Life of each alternative, as well as the Analysis Period used during CRD and Investment Analysis.  Investment Analysis Teams (IATs) structure and evaluate alternatives consistent with RSP, ESL, and AP.  

[bookmark: _Toc255972606]Definitions of Required Service Period, Economic Service Life, and Analysis Period 

[bookmark: _Toc255972607]Required Service Period
The Required Service Period of an asset is the time span over which a function or capability (e.g., terminal airspace control) is needed.  The Required Service Period can be either finite (i.e., limited to a specific number of years) or infinite (i.e., the needed capability is not limited to a specific number of years, but may be needed indefinitely).  For example, a TRACON-type facility may be needed indefinitely, since we may assume that there will always be a need for aircraft control in terminal airspace (i.e., terminal airspace control is the needed capability, TRACON is the asset that provides the infrastructure for the needed capability). In this case, the Required Service Period for a TRACON-type facility may be considered “infinite”.  Conversely, if it is known that a newer, more capable technology will be available in 10 years that alters the needed capability, then the Required Service Period of an asset acquired today may be a finite period, of 10 years. 
[bookmark: _Toc255972608]Economic Service Life

Economic service life is the time period that is the best estimate of the asset’s anticipated useful economic performance. It is the period of time that results in the minimum total anticipated annual cost of the asset, considering both its annual capital recovery costs and its annual operating costs. Practitioners of CRD, IA, and product team acquisition should determine ESL from Table 1.  There is no standard “start date” for economic service life.  Initial Operating Capability (IOC), Full Operating Capability (FOC), and Operational Readiness Date (ORD) are three candidates for ESL “start date”.  In choosing a “start date” the analyst should consider maturity and stability of the technology, estimated length of time between IOC and FOC, and the procurement strategy just to mention a few variables.  Whatever date is chosen, the rational must be included in the business case.   

[bookmark: _Toc255972609]Analysis Period

The Analysis Period is the time span over which the economic effects (i.e., present value, costs, benefits, and risk) of an investment are estimated and evaluated. All investment alternatives must be compared and evaluated over the same time span (i.e., a common Analysis Period) to derive valid economic performance estimates (i.e., net present value). 


[bookmark: _Toc255972610]Determining the Required Service Period

As indicated above, the Systems Engineering organization determines the Required Service Period during FAA Enterprise Architecture development.  Systems Engineering makes their best estimate of how long the particular service, capability, or function will be needed, without specifying which particular asset will provide that capability. For many ATO functions, the Required Service Period may be “infinite”, if; 1) there is no identifiable end to the time when that particular function or capability is needed, and; 2) if, in the future, that function will be performed technologically in much the same as it is today. 

[bookmark: _Toc255972611]Deriving the Economic service life

AFI-1 determines the ESL of each alternative, as well as the Legacy Case, during CRD. FAA acquisition strategy is shifting from contracting for custom-built solutions to acquiring commercial off-the-shelf (COTS) products. This shift requires that we differentiate between the  ESL of “custom-built” systems and facilities and the ESL of “COTS- based” facilities and equipment (F&E).  In many cases, new FAA systems are fielded using COTS components, whereas existing National Airspace Systems (NAS) frequently were custom-built to FAA specifications.  Newer COTS-based systems cannot be economically maintained by the FAA because as technology changes, spare parts are no longer produced and become scarce.  It is no longer cost-effective or even possible to maintain new systems for as long a period as existing custom-built systems.  Instead, greater reliance on periodic “technology refreshment” of COTS-based systems and components is required to ensure satisfactory performance and supportability at affordable costs.

The following guidelines apply for deriving ESL:

For all custom-built systems (i.e., most existing FAA facilities and equipment that are currently in the NAS), use the values in the left column of Table 1.  These values are derived predominantly based on physical life expectancy.
For all COTS-based systems (i.e., most new FAA F&E), use the values in the right column of Table 1 labeled “COTS-based Facilities and Equipment”.  These values are derived based either on physical life (for facilities) or supportable life (for systems/products largely composed of COTS components). 
In most cases, FAA systems will be a mix of custom-built and COTS-based components.  In these cases, each existing and future system must be decomposed to its component level, and an ESL assigned to each component according to whether the component is or will be COTS-based or custom-based.
Three examples for new F&E are contained in Figure 1 below.  Component-level replacement is assumed throughout the mission life.  An automation system will be refreshed at regular intervals with replacement COTS hardware and software components.  A facility would receive regular periodic maintenance (painting, etc.), as well as infrastructure replacement (HVAC, power, etc.) every 20 years.  An aircraft would replace its avionics suite after 10 years.
NOTE: Table 1 is not necessarily the Analysis Period for Investment Analysis





Table 1:  ESL Estimates of FAA Facilities, Systems, and System Components
	Functional Area
	ESL (1)
	

	NAS DECISION SUPPORT SYSTEMS
	Custom-Built F&E
	COTS-based F&E

	FAA Developed Hardware
	20
	NA

	FAA Developed Software
	20
	NA

	Mainframe Computers
	10
	6

	Mini-Computers
	10
	6

	Workstations (2)
	10
	6

	Computer Operating System (2)
	20
	3

	Controller’s Displays
	20
	10

	Displays, Other
	6
	5

	Applications Software (2)
	NA
	3

	NON-NAS DECISION SUPPORT SYSTEMS
	
	

	FAA Developed Hardware
	20
	NA

	FAA Developed Software
	20
	NA

	Mainframe Computers
	10
	6

	Mini Computers
	10
	6

	Workstations (2)
	10
	6

	Computer Operating System (2)
	20
	3

	Displays, other
	6
	6

	Applications software (2)
	NA
	3

	COMMUNICATIONS
	
	

	General Purpose Telecomm. Equip.
	10
	10

	Tower/TRACON Voice Switches
	10
	10

	En Route Voice Switches
	20
	10

	Air-Ground Radios
	20
	10

	Microwave Network
	10
	10

	WEATHER
	
	

	General Purpose Weather Sensors
	15
	10

	Weather Radars (3)
	20
	20

	Radar Transmitters
	20
	10

	Radar Receivers
	20
	10

	NAVIGATION/LANDING
	
	

	Electronic Navaids
	20
	15

	Visual Navaids 
	20
	20

	SURVEILLANCE
	
	

	Radars(3)
	20
	20

	Radar Transmitters 
	20
	10

	Radar Receivers 
	20
	10





Table 1:  ESL Estimates of FAA Facilities, Systems, and System Components, Cont’d
	Functional Area
	ESL (1)
	

	FACILITIES
	 
	

	Facilities (4)
	40
	40

	Long-term Support Equipment (e.g., chillers, heaters, power)
	20
	20

	Other Facility Improvements
	10
	10

	Structures (5)
	15
	15

	MISSION SUPPORT
	
	

	Aircraft
	20
	20

	USER EQUIPMENT
	
	

	Commercial Aircraft Avionics
	10
	7

	Military Aircraft Avionics
	10
	7

	Business Aircraft Avionics
	10
	7

	GA Low-end Aircraft Avionics
	20
	10



Choose ESL based on whether it is an existing or new asset, on whether it is custom-built or COTS-based, and on what is known about the specific system/facility as to FAA intent, design, and support strategy.  
Normally, computer operating system (OS) and commercially-available applications software (CAS) should be refreshed concurrently (i.e., every three years).  Workstations/processors refreshes should be synchronized with OS refreshes, i.e., every other OS change would be accompanied by a processor (hardware) change-out.
Generally this ESL refers only to the custom-built hardware portions (e.g., antenna, pedestal mount, etc.) of radars.  Other portions (e.g., transmitters, receivers) will be COTS-based and have shorter ESL.
Most FAA buildings and facilities, particularly special-purpose buildings (e.g., ARTCC, ATCT, TRACON, AFSS, etc.).
Structures at unmanned facilities with equipment (e.g., RCAG site, NAVAID site).

Asset useful life can be found in: FAA Financial Manual, Volume 5: Capitalization, Chapter 3: Property, Plant, and Equipment, Appendix B - Asset General Ledger (AGL) Account and Class Code Combinations with Useful Life. 



Figure 1:  Examples of Guidelines – ESL of Components

[bookmark: _Toc255972612]Deriving the Analysis Period

The first step in deriving the Analysis Period is determining the Required Service Period. RSP is “finite” when the NAS Architecture specifies a time limit on the need for an operational capability.  RSP is “infinite” when there is no time limit specified. 

If a finite Required Service Period is known, the Analysis Period should be the same as the Required Service Period (Section 6.1).  If the Required Service Period is “infinite”, or at least much longer than the ESLs of the alternatives, the Analysis Period should be selected based on analysis of the ESLs (Section 6.2).

Figure 2 illustrates the relationships between Required Service Period, Analysis Period, and Economic Service Life for a typical FAA acquisition. 

Analysis Period
All alternatives must be compared over the same Analysis Period, which is frequently less than the required service period.

Legacy Improvement ESL
0       1      2         3         4        5       6       7      8       9        10      11       12       13       14      15      16       17       18       19     20
Required Service Period – “Infinite”
Longest ESL of New Alternatives
Years
Legacy ESL
ESL for Replacement of Legacy Case
Alternatives

Figure 2: Required Service Period, Analysis Period, and ESL Comparison Chart


[bookmark: _Toc255972613]Finite Required Service Period

When the Required Service Period is finite, the Analysis Period is always equal to the Required Service Period. 

[bookmark: _Toc255972614]Infinite Required Service Period

When there is an infinite Required Service Period (or, at least much longer than the ESL of any alternative), the Analysis Period is never equal to the Required Service Period. Instead, the Analysis Period is based on ESL, after deciding whether or not “project repeatability” can be assumed.

Project Repeatability - The situation that occurs when it is assumed or known that an asset will be replaced at the end of its ESL with an essentially identical asset that has exactly the same constant-dollar cash flows as the existing asset (i.e., the same initial acquisition cost, the same annual costs and annual benefits as the existing asset, and the same salvage value at the end of ESL). “Project repeatability” may occur if it is assumed that there will be little technology improvement in the asset class over time, so that a future asset from that asset class will be essentially identical in performance and price as it is today.
 
If project repeatability is valid, then the Analysis Period is the least common multiple (LCM) of the different ESLs of the alternatives.
Example:  ESLs of two alternatives are four years and three years, which yields an LCM and Analysis Period of 12 years.
If project repeatability is not valid, then the Analysis Period equals one of the ESLs of the alternatives.
Example:  ESLs of two alternatives are five years and three years. Since project repeatability is an invalid assumption, the Analysis Period is not set by the LCM (15 years).  Instead, it is set more conservatively at the longer ESL; 5 years.  
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Figure 1:  Examples of Guidance  -   Economic    Service Life of Components  
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Figure 1:  Examples of Guidance -
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