Federal Relighting Initiative Software	
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	The Federal Government is the single largest energy user in the United States.  The annual cost to American taxpayers for supplying energy to buildings, facilities, and operations within the Federal sector is $5 billion.  Several estimates have been produced projecting that up to 40% of this annual cost can be saved through energy-efficient actions.  





	Though a central part of the Federal Energy Decision Screening (FEDS) System of software, all lighting software tools (described below) are "bundled" into the Federal Energy Management Program (FEMP) Federal Relighting Initiative (FRI).  The FEMP FRI also includes procedures for identifying cost-effective relighting projects.  Currently, the FRI software tools are being applied in FEMP and/or agency-supported relighting projects at the Forrestal and Mary Switzer Buildings in Washington, D.C.; Robins Air Force Base in Georgia; Camp Pendleton in California; and the Internal Revenue Service Building in Martinsburg, West Virginia. 








Lighting Systems Screening Tool





	The lighting systems screening tool (LSST) is one of three FRI relighting software tools. LSST is a computer model used to quickly and easily identify the energy conservation potential of a lighting system in a specific building.  It is normally used after the FEDS Level-1 or Level-2 analysis has been applied at a site to ascertain if there is substantial potential for lighting efficiency in a group or type of buildings.  The information provided by LSST helps energy managers screen their building stock to focus on those facilities having the highest lighting efficiency potential and warranting more extensive investigation and analysis. 





	A manager using LSST can conduct two evaluation levels:  1) a preaudit requiring simple inputs (similar to those in FEDS) such as building location, size, type (e.g., office, warehouse), operating hours, average cost of electricity and any available utility incentive or rebate; and 2) a postaudit, performed after a building walk-through and requiring specific inputs regarding the stock or standard fluorescent and small incandescent fixtures. 





	In a postaudit evaluation, LSST retrieves appropriate lighting system technologies and calculates results for each building.  Results include current and retrofit energy use, energy savings present value, retrofit costs, and a ratio of the energy savings present value to cost (called a "savings index").  The LSST is run one time for all candidate buildings which are sorted by the savings index.  Finally, energy savings, present value of savings, and costs are summed across all buildings.  The BETA Release Version 1.0 (March 3, 1992) software can then analyze a total of 35 buildings at one time. 








Lighting Technology Screening Matrix  





	The second FEDS System FRI software tool is the Lighting Technology Screening Matrix (LTSM).  This software provides Federal energy managers with a choice of cost-effective retrofit technologies once a specific building is targeted through the LSST for further analysis.  The LTSM is used to quickly determine if there are any potential cost-effective retrofits for an existing building or to identify cost-effective technologies for a building to be constructed.  





	The LTSM is a DOS-based software tool that calculates the life-cycle cost of an existing lighting fixture and a large number of potential energy-efficient replacements.  Calculations are made for a one-to-one (fixture-for-fixture) replacement and on a lumen-equivalent (equal light output) basis.  The LTSM is used to evaluate retrofits for many common fluorescent, incandescent, and exit lighting system configurations for any level (hour) of operation, blended electricity rate, discount rate, and utility rebate program. 





	The inputs to the LTSM include the following: 





discount rate 


state/census region 


end-use sector  (commercial or  residential) 


labor and materials multiplier 


fixture to be analyzed 


annual operating  hours 


average electrical rate 


analysis period 


retrofit or new  project 


cost multipliers  (override defaults) 


minimum lumen ratio 


utility rebate.





	The LTSM outputs for existing lighting systems and each retrofit alternative are as follows:  





fixture name 	value of first year savings 


fixture code  	annualized ballast cost 


activity type  	annualized lamp cost 


lumen ratio 	annualized O&M cost 


watts 	annualized capital cost 


ballast life (yrs)  	annualized energy cost lamp life (yrs)	annualized total cost 


installed cost 	life-cycle cost 


rebate value 	net present value 


annual kWh savings  	levelized energy cost  





Need more information?





Contact





Your Engineering Field Division, or





Energy & Utilities Department


Code 22


Naval Facilities Engineering Service Center


Port Hueneme, California xxx





Telephone  805-9823486


Autovon  551-3486


FAX  805-982-5388





	The current LTSM Version 1.0 was released on July 13, 1992.  An enhanced Version 2.0, with updated costs and additional technologies (including high-intensity discharge lamps), is due for release in mid-1993. 








Federal Energy Relighting Expert  





	The third FEDS System FRI software tool still under development is the Federal Energy Relighting Expert (FLEX).  FLEX is designed to be an interactive expert system for relighting project screening.  The goal of FLEX is to go beyond just recommending appropriate technologies to actually providing a room-by-room design for installation of those technologies. 





	FLEX contains the same graphical user interface as FEDS.  This software will allow a Federal energy manager, who does not an have extensive lighting or computer background, to actually design a lighting retrofit with existing lighting characteristics. 





	FLEX is designed to import lighting system characteristics data from the Existing Lighting Characterization forms developed for FRI for building surveys.  Based on this input and the life-cycle cost algorithms, FLEX provides analyses of alternative designs for lighting systems.  FLEX employs rules to make qualitative recommendations in the areas of maintenance practices, operation and controls, and efficient system hardware.  The software also accounts for the interactive effects of a lighting retrofit on building heating/cooling. 





	FLEX is being developed for FEMP by the National Renewable Energy Laboratory with support from Lawrence Berkeley Laboratory, Lighting Research Institute, ADM Associates, and other private and utility partners.  The current Version 1.3 allows for a building survey and comparison of alternative designs for fluorescent, incandescent, and high-intensity discharge (HID) fixtures.  The expert system version of FLEX will be available in mid-1993. 
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