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The ALESP procedure is an evaluation procedure to rapidly identify and evaluate .large numbers of energy conservation options.  The energy options are defined in the Energy Conservation Opportunity (ECO) and Energy System (ES) sections of the manual.  Evaluation of the energy options is accomplished in a three-step process.  The first step is to identify representative facilities/systems at the activity.  As each facility is identified, the feasibility of applicable energy options is evaluated, with feasible options listed for further consideration.  The second and most important step is to establish the economic viability of the feasible options.  This is accomplished by using a simplified version of the Saving to Investment Ratio (SIR) in which the present worth of the savings in energy, operation, and maintenance is divided by the present worth of the cost of the project.  A method for determining this ratio is included with each energy option.  The third step In to establish energy goal categories and funding sources for economically viable energy options (SIR > 1).





BASIC ECONOMICS





Money has value over time as expressed by the price it commands.  We recognize that one dollar today is not equivalent to one dollar at a future date.  Therefore all dollar amounts in the SIR equations are based on "present value" (i.e.,  start of the This in done by adjusting life cycle savings and costs with present value factors.





Savings to Investment Ratio





SIR is a technique to determine whether an existing facility/system should be retrofitted or replaced with another facility/system on the basis of cost savings.  An example of a facility retrofit is the insulation of a buildings walls to effect energy savings.  An example of a system replacement is the installation of a refuse fired electric power plant to replace a conventional petroleum power plant with resulting savings in fuel costs and refuse disposal charges.  It is cost-effective to implement a retrofit of a replacement if. the expected lifetime savings exceed the initial investment required (SIR >1).





Present Value Factors





In order to make comparisons between SIRs they must first be on the same economic base.  For our purposes, a facility/system life of 25 years will be used in all SIR analyzes.  During the analysis future periodic costs are adjusted (discounted) by means of present value factors.  The factors differ if the payment is a one time cost (e.g., a car is purchased with cash), or spread out over the lifetime in cumulative uniform payments (e.g., a car is purchased in installments).  After all adjustments have been made, SIR can then be evaluated.





The SIR equation can be expressed as: 





� EMBED Equation  ���


.where:





E	=	Change in annual energy cost savings due to retrofit/replacement system


DERF	=	Differential Escalation Rate Factor


O&M	=	Change in annual O&M cost savings due to retrofit/replacement (negative value if higher O&M costs result)


PYDF	=	Project Year Discount Factor


C	=	Startup cost of retrofit/replacement system


PIF	=	Periodic Investment Factor





PYDF, DERF, AND PIF are present value factors defined below.





PROJECT YEAR DISCOUNT FACTOR (PYDF')





Annual operation and maintenance costs increase with time at the same rate as the general economy.  This rate is commonly known as the annual discount (or inflation) rate.  Table A-1 shows the project year discount factor (PYDF) at several annual interest rates, cumulative uniform series (as defined in NAVFAC P-442).  It is to be used when cash flown accrue in the same amount each year.





DIFFERENTIAL ESCALATION RATE FACTOR (DERF)





Energy costs, unlike O&M costs, increase or escalate at a different rate than the annual discount rate (see table A-2).  The "differential escalation rate' takes into account items whose prices are increasing differently than general economy.  Since the cost of fuel is increasing at a different rate than the general economy, the present value factor is different.  Table A-2 shows the differential escalation rate factors (DERF's) for specific fuels within Department of Energy (DOE) regions.





Current Department of Defense (DoD) policy mandates the use of Uniform Present Worth (UPW*) factors from NBS 135, Life Cycle Costing Manual for the Federal Energy Management Program for ET" and ECIP projects.  Therefore, UPW’s should be used for DERF's within this manual.  Note that UPW 'a are updated, semiannually and should be verified as current before use within an option.





PERIODIC INVESTMENT FACTOR (PIF)





When the retrofit or replacement has a life of 25 years or more, the investment is just the startup cost, C.        However, some energy options require periodic product replacement within the 25-year analysis period.             Theme additional investment costs require use of the periodic investment factor (PIP).  Table A-3 shows the PIF for 5 year increments of the stated 25-year lifetime using single amount series.





EXAMPLE OF  PYDF





A project is expected to have operation and maintenance costs of $100 per year for 25 years.  What in the present value of the $100 payments at an annual discount rate of 10%?





			$100  per  year


Project   Year       0   5    10   15    20   25





Looking at table A-1 for an annual discount rate of 7%, we see the value of PYDF is -11.65. Multiplying $100 times 11.65 (the cumulative amount of the twenty-five $100 payments) we see that the annual expenditure of $100/yr for 25 years is equal to present expenditure (present worth) of $1165.00.





EXAMPLE OF  DERF





It is projected that the cost of oil will escalate at a different rate, (depending on the region and the fuel type) than the normal 7% annual discount rate.       What is the present worth of the energy costs for 1,000 barrels of oil at $30-00 a barrel over a 25-year period?





Annual Cost	= (No. barrels of Oil) x (Price/barrel)


		= (1,000 barrels/year) x ($30.00/barrel)


		= $30,000/year





			$30,000 per  year


Project   Year       0   5    10    15   20   25





At 7% annual discount rate:





Looking at table A-2, for 7% annual discount rate and Region 1 we see the value 20.91. Multiplying $30,000 times 20.91, we obtain the present value of the future payments, $627,300.





EXAMPLE OF PIF





A project has a startup cost of $300.00, and has a lifetime of 15 years.  For a 7% discount rate, what is the present value of the: total investment required over the 25-year period?





		$300         $300


Project Year 	0   5    10    15   20   25





From table A-3, the appropriate value of PIF is 1.36. Multiplying  $300 by 1.36, we see the startup and replacement costs are equal to a present day (present worth) expenditure of $408.





PYDF DERIVATION





� EMBED Equation  ���


where:





n = the number of years of system/facility life (25)


n = the annual discount rate


DERF DERIVATION





The DERF in equivalent to the UPW* In the NBS Handbook 135 “LIFE-CYCLE COSTING MANUAL.” The DERF's are calculated from the price indices of Appendix C of NBS 135.





� EMBED Equation  ���





where:





j - counter, with/j = I for the first year after the base-year 


I(Base-year - j) - DOE projected fuel price Index given In Tables CA-1 through CA-11 in NBS 135


R - the annual discount rate





PIF DERIVATION





The periodic investment factor (PIF) was determined by first assuming that replacement cost equals startup cost and then summing individual PIF’s over the equipment lifetime.  A derivation of PIFs for 25, 20, 25, 10, and 5 year equipment lifetimes is provided below.��Given:��Net Present Value of Investment (NPV) =��Startup cost (c) + (Replacement Cost (RC) X Present Value Factor (PVF n))��Where:  n = year equipment is replaced in��RC = C


�Then by substitution into equation 1:��NPV = C +  C  (PVFn)


NPV = C(l  +  PVF)





Then:��For a 25-year equipment life (not replaced during 25 year period, n - 25)�NPV =.C(l  +  PVF25)





For  20-year equipment life (replaced at year 20, n = 20)�NPV = C(l + PVF20)


�For 15-year-equipment life (replaced at 15, n = 15)�NPV = C(l + PVF15)


�For a 10-year equipment life (replaced at years 10 and 20, n = 10, 20)�NPV = C(I + PVFl0 + PVF20)


�For a 5-year equipment life (replaced at years 5, 10, 15, and 20, n	 = 5, 10, 15, 20)�NPV = C(l + PVF5 + PVF10 + PVF15 + PVF20)


�From equations 4 through 9:��PIF25 = 1 + PVF25�PIF20 = 1 + PVF20�PIF15  = 1 + PVF15�PIF10  = 1 + PVFl0 + PVF20�PIF5   = 1 + PVF5 + PVFl0 + PVF15 + PVF20





The present value factor for In' years (PVFN) is determined by the following equation:





� EMBED Equation  ���





Where:  


n = project year that a replacement cost is incurred


R = the annual discount rate in decimal form





FURTHER ECONOMIC CONCEPTS





The preceding example calculation illustrate the use of the basic economic tables used in cost analysis for this manual.  For further information the reader should consult NBS Handbook 135, Life Cycle Costing  Manual for the Federal Energy Management Programs, -dated November 1987, available through:      Commanding Officer, Naval Publications and Form Center, 5801 Tabor Avenue, Philadelphia, PA 19120.





ENERGY COST





In calculating the savings to investment ratio for energy conservation opportunities (EC0s) and energy systems (ESs) table A-4 fuel prices were used:





Electricity is listed as an indirect energy source.  This results from the fact that electricity is normally generated using one of the primary fuels (directed energy sources).  The thermal equivalent of 1 kilowatt hour is 3,413 Btu.  In computing National Energy Savings (NES), the same conversion rate should be used, 3413 Btu/kWh.





EXAMPLE





Installing insulation in Building 1 will save 6,000 Btu/hr air conditioning energy savings.  If the air conditioner has an energy efficiency ratio (EER) of 6.8 Btu/watt-hr, how much money and energy will be saved in one year (see figure A-1).  Assume 3,000 annual operating hours.





� EMBED Equation.2  ���





Energy generated outside the activity (see figure A-1):





� EMBED Equation.2  ���




















Energy generated within the activity (see figure A-1):


�


Figure A-1:  Cost and Energy Savings Sources


� EMBED Equation.2  ���























�
�



Table A-1.  Project Year Discount Factor (PYDF) 


for Project Year 25�
�
Annual 


Discount Rate 


R(%)�



Project Year Discount Factor


(PYDF)�
�
6�
12.78�
�
7�
11.65�
�
8�
10.67�
�
9�
9.82�
�
10�
9.07�
�
Discount rate should be verified through NBS 135, Life Cycle Costing manual for the Federal Energy Management Programs, (Current Discount Rate - 7%, 1988)�
�









Table A-2.  Differential Escalation Rate Factors (DERF) for Project  Year  25


(same  as  UPW*  used  for  ETAP,  ECIP  projects) 7% Annual Discount Rate�
�
DOE REGION�
ELEC�
FUEL OIL�
NAT GAS�
COAL�
LPG�
�
1. - (ME,  NH,  VT,  MA,  CT,  RI)�
10.63�
20.91�
20.13�
13.8�
20.96�
�
2.  - (KY, NJ,  Puerto   Rico, Virgin Islands)�
11.42�
20.88�
18.96�
13.35�
20.98�
�
3.  - (PA, MD,  WV,  VA,  DC, DE)�
11.17�
20.92�
18.92�
13.58�
20.96�
�
4.  - (KY, TN,  NC,  SC,  MS, AL, GA, FL, Panama)�
9.77�
20.90�
22.74�
12.93�
20.95�
�
5. - (MN, WI,  MI,  IL,  IN, OH)�
9.97�
20.92�
21.25�
13.22�
20.96�
�
6. - (TX, NM,  OX,  AR,  LA)�
12.98�
20.9�
26.05�
13.92�
20.88�
�
7. - (KA,  HO,  IA,  NE)�
10.83�
20.91�
22.43�
12.73�
20.94�
�
8. - (MT,  ND,  SD,  WY, UT,   CO)�
10.13�
20.94�
22.69�
12.26�
20.96�
�
9. - (CA,  NV,  AZ,  HI, Pacific Trusts,  Samoa, Guam)�
10.42�
20.87�
18.84�
11.8�
20.96�
�
10. -  (WA,  OR,  ID,  AK)�
13.57�
20.91�
28.75�
16.89�
20.94�
�
11. -  (US  Average,  use  for NONCONUS activities)�
10.8�
20.88�
22.95�
13.64�
20.95�
�









�



�
Table A-3.  Periodic Investment Factor (PIF)�
�
Replacement�
Annual Discount Rate (R)�
�
Year�
6�
7�
8�
9�
10�
�
5�
3.03�
2.84�
2.67�
2.53�
2.40�
�
10�
1.87�
1.77�
1.68�
1.60�
1.54�
�
15�
1.42�
1.36�
1.32�
1.27�
1.24�
�
20�
1.31�
1.26�
1.21�
1.18�
1.15�
�
25�
1.0�
1.0�
1.0�
1.0�
1.0�
�
Discount rates should be verified through NBS 135, Life Cycle Costing Manual for the Federal Energy Management. (Current Discount Rate 7%, 1988)�
�









Table A-4.  Fuel Process�
�
Direct  Energy Sources�
�
   Oil�
�
No. 2:	� EMBED Equation  ���


�
�
No. 3:	� EMBED Equation  ���


�
�
No. 4:	� EMBED Equation  ���


�
�
Natural	Gas�
�
	� EMBED Equation  ���


�
�
Coal�
�
	� EMBED Equation  ���


�
�
Indirect Energy Sources�
�
Electricity�
�
	$0.08/kWh used in computing energy cost in dollars


�
�
*	Energy Users News, March 1983 


**	DOE A&E Guide�
�
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