Building Life-Cycle Cost Program


	





�
	The National Institute of Standards and Technology (NIST) computer program entitled “Building Life-Cycle Cost” (BLCC), Version 4.0, provides economic analysis of proposed capital investments expected to reduce long�term operating costs of buildings or building systems/components.  





	BLCC is especially useful for evaluating the costs and benefits of energy conservation projects in buildings.  Two or more alternative designs can be evaluated to determine which design has the lowest life�cycle cost and therefore is most economical.  Economic measures, including net savings, savings-to-investment ratio, adjusted internal rate of return, and years to payback can be calculated for any design alternative relative to the designated base case.  





	BLCC is used to evaluate Federal (including Department of Defense [DoD]), state, and local government projects, as well as projects in the private sector.  It complies with American Society for Testing and Materials (ASTM) standards related to building economics as well as Federal Energy Management Program (FEMP) and Office of Management and Budget (OMB) Circular A-94 guidelines for economic analysis of Federal building projects.  BLCC 4.0 has new capabilities for using demand charges and block rate calculations for computing annual electricity costs.  While BLCC is primarily intended for the economic evaluation of building systems, it can be applied to a wide range of project investments intended primarily to reduce future operating-related costs.





	A new "Quick Input" module (QI) included with BLCC 4.0 is used to set up multiple-project alternatives for life-cycle cost (LCC) analysis in a single input file.  While the range of input data is somewhat limited, QI is sufficient for many simple LCC problems and provides a new link to the DOE A Simplified Energy Analysis Method (ASEAM) Version 4.0 energy calculation program.  QI is also used to generate input data files for BLCC when more comprehensive analysis is required.  


	BLCC and QI are designed to run on an IBM-PC or compatible microcomputer with approximately 640K of random access memory and a hard disk or disk drive capable of handling high-density diskettes.  BLCC and QI are updated annually (on October 1) to include the current Department of Energy (DOE) energy price projections and Federal discount rates.  BLCC is a public domain program, not subject to copyright.  It can be freely copied and distributed.  However, it is requested that attribution be given to NIST.





	For DoD facilities, BLCC 4.0 complies with the March 18, 1991 DoD Tri-Services Memorandum of Agreement on "Criteria/Standards for Economic Analyses/Life Cycle Costing for MILCON Design." For other investments in Federal buildings, BLCC complies with Office of Management and Budget Circular A-94 (revised) entitled, "Guidelines and Discount Rates for Benefit-Cost Analysis of Federal Programs," dated October 29, 1992.  





	BLCC also complies with the ASTM standard practices for building economics, including E917, “Practice for Measuring Life-Cycle Costs of Buildings and Building Systems”, E964, “Practice for Measuring Benefit-to-Cost and Savings-to-Investment Ratios for Buildings and Building Systems”, E1057, “Practice for Measuring Internal Rates of Return for Investments in Buildings and Building Systems”, E1074, “Practice for Measuring Net Benefits for Investments in Buildings and Building Systems”, and E1121, “Practice for Measuring Payback for Investments in Buildings and Building Systems.”





	While BLCC was developed as an aid to the economic evaluation of buildings and building systems, it can be applied to almost any project investment primarily intended to reduce future operating-related costs.  For example, BLCC is used to evaluate alternative automobile models in a fleet management program or to evaluate alternative highway, bridge, or pipeline construction specifications directly impacting the life or maintenance requirements of those facilities.





	BLCC is the third of a five-volume set of reports that together provide a comprehensive set of methods, data, and computational tools for the economic evaluation of energy-related projects in Federal buildings.  Included in the five-volume set are the following:





1)	“Life-Cycle Costing Manual for the Federal Energy Management Program,” National Bureau of Standards (NBS) (now NIST), Handbook 135 (last revised 1987).  





	Handbook 135 is a guide to understanding life-cycle costing and related methods of economic analysis as they are applied to Federal buildings.  The handbook describes required procedures and assumptions, defines and explains how to apply and interpret economic performance measures, gives examples of Federal decision problems and their solutions, explains how to use the energy price indices and discount factors (updated annually in the following report), and provides work sheets and other computational aids and instructions for calculating required measures.





2)	“Energy Prices and Discount Factors for Life-Cycle Cost Analysis,” NIST (Annual Supplement to NBS Handbook 135), NISTIR 85-3273-7, 1993 (updated annually).  





	This report provides energy price indices and discount factor multipliers needed to estimate the present value of energy and other future costs.  The data are based on energy price projections developed by the Energy Information Administration of DOE.  When obtaining this report, request the latest edition.





	Note: For LCC analyses in DoD, NIST publishes a separate version of this report entitled “Present Worth Factors for Life-Cycle Cost Studies in the Department of Defense (1993),” NISTIR 4942.  The present worth factors for annually recurring costs in this report are based on midyear discounting (as required by DoD), rather than on end-of-year discounting as in NISTIR 85-3273.





3)	“The NIST "Building Life-Cycle Cost" (BLCC) Computer Program (Version 4.0),” NISTIR 5185, NIST, May 1993.





4)	“DISCOUNT--A Program for Discounting Computations in Life-Cycle Cost Analyses (Version 3.2),” NISTIR 4513, NIST, 1991.





	The DISCOUNT program computes discount factors and related present values, future values, and periodic-payment values of cash flows occurring at specific points.  DISCOUNT is especially useful for solving life-cycle cost analysis problems that do not require the comprehensive summation and reporting capabilities provided by the BLCC program.  DISCOUNT performs all of the functions of standard discounting tables, computing present values of future amounts, future values of present amounts, present and future values of periodic payments, periodic payments corresponding to present and future amounts, and corresponding discount factors.  In addition, DISCOUNT computes the present value of periodic payments that increase at known rates over time, and the present value of energy costs that increase at rates projected by DOE for use in Federal life-cycle cost analysis.  DISCOUNT provides the added flexibility of accepting noninteger discount rates, time periods, and escalation rates in its computations.  DISCOUNT runs on most IBM-PC or compatible microcomputers.  The DISCOUNT program is included on the BLCC 4.0 diskette.





5)	“ERATES--A Program for Computing Time-of-Use, Block, and Demand Charges for Electricity Usage,” NISTIR 5186, NIST, May 1993.





	ERATES is a computer program for calculating monthly and annual electricity costs under a variety of electric utility rate schedules.  Both kilowatt-hour (kWh) usage and kilowatt (kW) demand can be included in these costs. Typically, these calculations are used to support engineering economic studies that assess the cost effectiveness of energy conservation measures or measures to shift electricity use from on-peak to off-peak time periods.  With ERATES, a user can set up time-of-use rate schedules, block rate schedules, and demand rate schedules and save these schedules to a disk file.  ERATES can then use these schedules to compute monthly and annual electricity costs, given hourly or monthly kWh usage and kW demand data for a building or building system.  ERATES is a menu-driven, interactive program designed to run on an IBM-PC or compatible microcomputer.  ERATES can be used to create block rate and demand rate schedules that can be used with BLCC 4.0.  ERATES is not intended for use by utilities to set up or administer such schedules.  





	Both BLCC and DISCOUNT access current DOE energy price projections from the same two disk files (currently ENCOST93.SEQ and ENCOST93.RAN).  These files are updated and released at the same time NISTIR 85-3273, “Energy Prices and Discount Factors for Life-Cycle Cost Analysis,” is released each year.  These disk files ensure BLCC and DISCOUNT are compatible with manual computations performed using the discount factors in NISTIR 85-3273.





Need more information?





Representatives of Federal agencies and contractors to the Federal government can order the publications discussed in this bulletin, free of charge, from:





    Advanced Sciences, Inc.


    2000 North 15th Street


    Suite 407


    Arlington, VA 22201





    703-243-4900





	NIST conducts LCC workshops, sponsored by DOE, at various locations around the country several times each year.  The workshops include training and software for both BLCC and an energy analysis computer program called "A Simplified Energy Analysis Method" (ASEAM).  You can obtain a schedule of workshops from the Office of Applied Economics, NIST, Bldg. 226, Room B226, Gaithersburg, MD 20899, (301) 975-6132.





	An introduction to the FEMP LCC methods is provided in a video training film entitled "Least-Cost Energy Decisions:  An Introduction to Life-Cycle Cost Analysis." A second video training film in this series is now available entitled "Uncertainty and Risk."  You can order these video films and companion workbooks from Video Transfer, Inc., 5709-B Arundel Avenue, Rockville, MD 20852, (301) 881-0270.  Additional training films in this series are being prepared.





	You can obtain further information on FEMP from the FEMP Staff, Office of the Assistant Secretary for Conservation and Renewable Energy, DOE.  Send direct communication to:  FEMP, CE 10.1, U.S. Department of Energy, 1000 Independence Avenue SW, Washington, D.C. 20585.
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