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1. [bookmark: _Toc307285212][bookmark: _Toc307285213] INTRODUCTION/BACKGROUND

This document leverages the NAVSEA 05C FBCF-E Method Documentation of Calculation Method “Draft” Pre-Decisional Working Papers, dated 30 September 2011, (see reference 1).  It has been prepared in accordance with DoD Instruction 5000.02 that requires fully burdened cost of delivered energy (fuel) be used in trade-off analyses for all DoD tactical systems with end items that create a demand for energy.

ASN (RD&A) memo “Energy Evaluation Factors in the Acquisition Process” dated 20 June 2011 states the following: “System Commands (SYSCOMS) will develop a uniform method for calculating FBCF/E to support their respective acquisition programs.”  Per the memo, all FBCF/E methodologies should, at a minimum, contemplate (i) a standard commodity cost; (ii) the cost, including personnel costs, of operating service-owned fuel delivery assets that are required for resupply of the platform or weapon system; (iii) the cost associated with force protection/convoy escorts that are required for fuel delivery to the platform or weapon system; and (iv) the depreciation costs of the associated fuel delivery and force protection/convoy assets.  The memo also states that all cost projections must be tied to planning scenarios in the AoA Guidance, and scenarios must represent both steady-state and surge OPTEMPO.

For Analysis of Alternatives (AoAs), Business Case Analyses (BCAs), or other analyses comparing alternatives with different fuel/energy demands, analysts should use the FBCF/E to capture the additional indirect/burdened cost for each alternative.    FBCF/E does not represent a direct budget charge to a program.

For a few selected Team SPAWAR systems, the FBCF/E includes the acquisition cost of fuel and oil products to protect and defend the war fighter in support of tactical missions and scenarios.  The acquisition cost of petroleum products is established by OSD and reported by the Defense Logistics Agency Energy (DLA Energy), previously known as the Defense Energy Support Center (DESC).  The DoD Standard Price includes storage, handling, management, and transportation of the fuel to DoD fuel supply points worldwide as well as points of interest in the locations that these systems are deployed.  DLA Energy/OSD issues a Standard Price of Fuel for all bulk petroleum products. Team SPAWAR systems METMF-R and TAC Mobile require petroleum products, either Diesel Fuel (DF) types JP-8 or DF-2. 

For the majority of systems that Team SPAWAR acquires, the fully burdened cost of delivered energy (fuel) may not be applicable.  For Team SPAWAR, our primary product line resides either at the shore-based facilities or on the ship or platform as network-centric systems.  As a result, they consume energy provided by the infrastructure in place.  The energy needs to power networks, communication systems, command and control systems, as well as antennas and terminals are provided by NAVSEA since they are the procuring agency for ships and platforms on which  SPAWAR’s C4I systems are installed.  

Shore-based facilities are operated and maintained by centralized Navy facilities.  For example, in the San Diego region, NAVFAC Southwest is responsible for ensuring the energy needs for facilities supporting Team SPAWAR are satisfied.  

Table 1 summarizes how Team SPAWAR views the FBCF/E initiative for its product line of systems for the Navy. 

Table 1
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Two of Team SPAWAR systems--TAC Mobile and METMF(R)-- consume energy to satisfy their unique missions.  TAC Mobile uses Diesel JP-8 fuel to operate their backup generators.  METMF(R) uses Diesel Fuel (DF) DF-2 to transport the HUMVEE which is Government Furnished Equipment (GFE) to the program.  Following is a brief description of each system. 

TAC Mobile systems provide decision support capabilities to maintain situational awareness and to plan, execute, monitor, and assess assigned forces role in Navy, Joint, and Multinational campaigns and operations.  TAC Mobile provides actionable information through rapid exploitation of organic and non-organic data by users in a manner customized to meet specific mission demands. It allows commanders to analyze real- time shared data, project needs, and make time-sensitive decisions rather than relying on historical information.  In order to accomplish its mission, the system is forward deployed requiring the consumption of energy to maintain situational awareness.
METMF(R) is a lightweight, highly mobile meteorological system capable of sustaining METOC operations in direct support of all elements of the Marine Air Ground Task Force (MAGTF).  Built into a standard shelter mounted on a High Mobility Multipurpose Wheeled Vehicle (HMMWV) with a towable trailer, METMF (R) provides for all functions of environmental sensing and data ingest for the efficient collation and integration of collected data, and for user-friendly graphic user interfaces (GUIs) and software tools necessary for accurate interpretations and value-added production.

[bookmark: Section2]Section 2 provides examples for estimating FBCF/E regarding C4I systems.  Section 3 considers other areas when determining FBCF/E.  These areas have been identified to ensure the FBCF/E calculations are completely accurate given the technical parameters and other system requirements.  Each must be given careful attention and clearly documented and described in the Cost Analysis Requirements Description (CARD) so the costs can be included in the cost estimate with a defendable basis of estimate. Section 4 provides a summary while Section 5 includes a list of references. 


2. [bookmark: _Toc307285214][bookmark: _Toc307285215]COST ESTIMATING METHODOLOGIES
	
For Team SPAWAR programs the following are examples of cost estimating methodologies that can be used to estimate FBCF/E.  Each methodology has been extracted from a Defense Information System Agency (DISA), Department of Defense (DoD) publication, dated 20 Dec 1994. 

2.1 Shore Sites

Below are two examples of Cost Estimating Relationships (CER) that can be used to estimate DoD Commercial electricity. 
 

CER#1

· Estimated as a function of power and number of hours required.  
· CER is as follows: .0514 * POW_Req * NUM_HRS, where
· CED = Commerical electricity procurement costs (FY93$)
· POW_REQ = Power Required in KWh
· NUM_HRS = Number of hours required

CER#2

Annual Energy Consumption = H * K * C  
· H = Operating Hours per year
· K = KW power requirements
· C = Cost per KWh
· Equation uses operating hours per year, (should generally be based upon a site operating 24 hours a day, 7 days a week (8,760 hours for a 365 day year)

2.2 Transportable Systems


The following is an example of a CER that can be used to estimate Fuel and Oil consumption and procurement used for electricity and power generation particularly transportable systems. 

Source: Defense Information System Agency (DISA), Department of Defense (DoD) publication, dated 20 Dec 1994.

· Fuel Oil Operating and Support (O&S) CER
· Estimates Fuel Oil Consumption and Procurement used for electricity generation and its cost estimated as a function of power and number of hours required.

CER is as follows: 
	FO = .0583 * POW_Req* NUM_HRS, where
· FO = Fuel Oil (grade DF-2) procurement cost (FY93$)
· POW_REQ = Power Required in KWh
· NUM_HRS = Number of hours required

As referenced in the NAVSEA 05C working paper, it is recognized that the total cost of Naval fuel is made up of four major components: acquisition cost, storage and handling cost, delivery cost, and other.  The elements of the cost structure are shown in table 2.  This cost structure was defined in the OSD Program Analysis and Evaluation (PA&E) memo dated 16 July 2007 entitled “Fully Burdened Cost of Fuel Methodology.”


Table 2

	
	Category
	Element
	Description

	
	Acquisition
	Commodity Cost of Fuel
	DLA Energy DoD standard price for the appropriate type or types of fuel.

	BURDENED ELEMENTS
	Storage & Handling
	Direct Fuel Infrastructure O&S and Recapitalization Cost
	Cost of fuel infrastructure that is not operated by DLA Energy and directly tied to energy delivery.

	
	
	Indirect Fuel Infrastructure O&S Cost
	Cost of base infrastructure that is shared proportionally among all base tenants.

	
	Delivery
	Primary Fuel Delivery Asset O&S Cost
	Cost of operating service-owned fuel delivery assets including the cost of military and civilian personnel dedicated to the fuel delivery mission.

	
	
	Depreciation Cost of Primary Fuel Delivery Assets
	Measures the decline in value of fuel delivery assets with finite service lives using straight-line depreciation over total service life.

	
	Other
	Environmental Cost
	Cost representing carbon trading credit prices, hazardous waste control and related subjects.

	
	
	Other Service & Platform Delivery Specific Costs
	Includes potential costs associated with delivering fuel such as convoy escort, force protection, regulatory compliance, contracting and other costs as appropriate.




Fuel for all DoD components is centrally managed and supplied by the Defense Logistics Agency Energy (DLA Energy), previously known as the Defense Energy Support Center (DESC).  DLA Energy contracts, distributes, and controls DoD fuel.  DLA Energy charges all DoD customers the same Standard Price for specific types/grades of fuel.  Standard prices were created by DoD fiscal managers to insulate the Military Services from the normal ups and downs of the fuel marketplace.  It provides the Military Services and OSD with budget stability despite the commodity market swings.  

The standard price of fuel is not a marketplace price because of the substantial lead time in the estimation of crude oil prices and the buying power of DoD.  It is not intended that the standard price of fuel be comparable to similar fuels in the commercial marketplace.

Standard prices are updated at least annually.  Mid-year price changes have occurred since 2005 due to large fluctuations in the price of crude oil.  DoD standard prices can be accessed from the website http://www.desc.dla.mil/ under “Customer Resources/Customer Prices.”

Other costs that need to be addressed are storage and handling. The majority of Naval fuel is provided by Fleet Industrial Supply Centers (FISCs) throughout the world.  As of 2003, the Navy transferred ownership and operation of the Navy FISC bulk fuel terminals to the Defense Energy Support Center (DESC), now DLA Energy.  The depreciation and operating costs associated with these fuel terminals are now included as part of the DoD standard price as described in section 2.  Non-DLA Energy storage and handling costs include the storage and handling of the fuel after DLA Energy delivers the fuel to DoD fuel service points.  The fuel stored at fuel service points is delivered either to the delivery vessels transporting fuel to battle-force ships or directly to the docked end user.  


3. [bookmark: _Toc307285216]OTHER CONSIDERATIONS

Other considerations that can influence FBCF/E for our systems are as follows: 1) the steady state versus the surge tempo of the system; 2) distance the system travels to support the war fighter; 3) heating, ventilation, and cooling (HVAC) requirements; and 4) the potential costs associated with force protection or convoy escorts dependent on the mission while in the theatre.

Environmental costs may also be another cost consideration.  OSD (PA&E) guidance of $0.10 per gallon was provided in the OSD (PA&E) memo dated 16 July 2007 entitled “Fully Burdened Cost of Fuel Methodology” and can be used to the cost per gallon on fuel.  For instance, based on 42 gallons per barrel, this cost is estimated to be $4.20 per barrel.

[bookmark: Section6]

4. [bookmark: _Toc307285217] SUMMARY	

Team SPAWAR fully endorses the FBCF/E as specified in the memo from ASN (RD&A).  For our systems, it is recognized that this initiative applies to a few of our systems since these systems require FBCF/E to fulfill their mission.

Since Team SPAWAR’s acquires advanced information technology comprising of software applications, computer networks, antennas, and terminal systems, the requirement for FBCF/E is borne by the host ship/platform or provided in the infrastructure currently in place.  In either case, FBCF/E is  not perceived to be a direct cost to our systems.  

It is vital to have the FBCF/E requirements documented in the CARD in accordance with DoD 5000.4.  Lead engineers need to evaluate and define the FBCF/E requirements in detail in order for the cost analyst to accurately estimate and defend the energy-related costs.  Also of importance is the need for all SPAWAR systems to report historical fuel and other energy consumption in Navy Visibility and Management of Operating & Support Costs (VAMOSC).  This information can be used to project future energy needs.  To date, only a few SPAWAR systems report Operations and Support (O&S) cost in VAMOSC.  
	
Options could be explored to incorporate risk analysis into the calculation of FBCF/E.  Since the price of fuel/energy can be highly volatile, risk analysis would provide Navy decision makers with better insight into the costs and likelihood of various outcomes for the platform or system alternatives under consideration. 
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