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BACKGROUND





Using the Private Sector to Finance Energy Savings





	Shared energy savings is a low-investment, low-risk contracting procedure that can significantly increase energy efficiency at Navy installations.  Under SES, private contractors finance and install energy savings measures on Navy installations and are paid a share of the savings only if the promised level of savings actually occurs.  The installation retains all of the savings not paid to the contractor.  The concept - also known as performance contracting - has been widely, and successfully, applied in the private, state, and local sectors.





	The SES concept was developed in response to the needs of energy users in both the public and private sectors of the economy.  Despite their internal financing ability, many industrial and commercial energy users have difficulty achieving potential energy savings because they are unfamiliar with available energy technologies or they expend their creative efforts on competing projects with higher priorities.  State and local governments and nonprofit organizations (e.g., school boards and hospitals) see similar drawbacks; in addition, they often lack the necessary front-end capital.  An SES contract meets the needs of both the private and public sectors by providing technical expertise, financing, installation, and


maintenance.





	An SES contract is an agreement between a building's owner (i.e., the Navy) and a contractor, an energy services company (ESCO).  That contract identifies energy savings opportunities and requires implementation of efficiency measures.  The SES contracting concept has been summarized succinctly as follows: [ESCOs) audit energy use in buildings to identify the optimal mix of measures for energy efficiency, then install and maintain these measures, often paying for the whole project at no up-front cost to the building owner.  In exchange, they get a share of the savings that the project produces.  The building owner is guaranteed to pay no more for the energy than would have been the case without the efficiency measures.  This type of business arrangement - in which payment for goods and services rendered is contingent upon their successful operation - is called performance contracting."





	Many states have established full-scale SES programs, including, for example, New York, California, Iowa, and Michigan.  The SES contracting idea has created a successful industry composed of more than 100 firms that are able to finance, install, and maintain energy efficiency measures on a performance contracting basis.





Enabling Legislation for Shared Energy Savings





	Congress revised the National Energy Conservation Policy Act (NECPA) in 1986 to enable Federal agencies to enter into SES contracts for terms as long as 25 years.  The law states, in part:





	Such contract shall provide that the contractor shall incur costs of implementing energy savings measures, including at least the costs (if any) incurred in -making energy audits, acquiring and installing equipment, and training personnel, in exchange for a share of any energy savings directly resulting from implementation of such measures during the term of the contract.





	The most recent Federal legislation specifically authorizing SES contracting within DoD is 42 U.S.C. 8287.  That legislation enables and encourages the Navy to contract with ESCOs to retrofit facilities, install energy-savings devices, and make other improvements whose major intent is energy savings.  The legislation allows the installation to retain all of its share of the savings: one-half for other energy efficiency projects and one-half for MWR, family housing, or other quality of life minor construction.





	In addition, the 1991 National Defense Authorization Act (10 U.S.C. 2851) further encourages SES contracting.  That law directs the Secretary of Defense to develop a simplified contracting method in order to accelerate the use of SES.





Shared Energy Savings in the Navy





	The use of SES contracting is one of the major objectives of Navy energy management identified in OPNAV Instruction 4100.5D. The new SES strategy is to deliver simpler, more realistic projects.  In addition, the Navy has established a goal of bringing in three new SES projects per year.





	Navy installations are sometimes better off keeping all of the savings rather than paying a share of savings to an outside contractor if the installation has funding available and the energy manager or other personnel understands the particular technology well.  In many cases, projects with high paybacks can be internally funded through O&M or ECIP funds.





	Nevertheless, the SES program is a sound alternative when funding is unavailable, personnel and time are at a premium, or the required technology cannot be implemented by base personnel.  Under SES, the ESCO pays for equipment, personnel, and financing out of its share of the savings.  Without access to a private contractor, the installation would bear all costs itself.  In addition, the Navy would have to furnish the up-front financing and would also bear the risk of nonperformance.  Additional advantages of the SES approach are that ESCOs have the experience to recognize energy saving opportunities that hard-pressed energy managers might otherwise miss, and ESCOs perform O&M tasks that many installations lack the resources to perform adequately.





SHARED ENERGY SAVINGS CONTRACTING





	Contracting for SES can be a complex and time-consuming process.  Effective coordination among engineers, contracting officers, lawyers, and associated personnel is necessary to select likely sites, write requests for proposals (RFPs), and negotiate and monitor contracts.  In order to reduce the complexity and time required for SES contracting, NAVFAC has established a central Energy Services Program (ESP) that consists of technical, contractual, and legal resources to provide expertise and continuity in executing energy services contracts, including SES contracts.  In addition, the Army serves as DoD's center of expertise for SES; the Huntsville Division of the U.S. Army Corps of Engineers is the Army's central office having SES expertise.





Purchase Request Process and Bidding





	The installation energy manager must decide whether his or her facilities are a good candidate for SES contracting.  If so, the process is started by submitting a formal SES letter request to NAVFAC EFD contracting offices.  Successful SES projects usually involve the EFD early on.  The SES project planners also involve the local utility during the planning phase, to determine the utility's reaction.  The utility may want to play a role in the project through its DSM program, if it has one.





	The submission package normally consists of a Navy Request for Proposal (RFP), a Statement of Work (SOW), and a cover letter.  The package does not have to be funded before initiating action.  Nevertheless, funding must be complete before the contract is awarded.  Since the installation pays the ESCO from moneys budgeted for utility services, sufficient funds need to be reserved within the utility budget to pay for as much as the maximum estimated annual savings from the SES project.





	The RFP package must contain enough information for the contracting office to issue a synopsis of it in the Commerce Business Daily (CBD) and to acquire the necessary wage determinations from the Department of Labor.  SES contracts may include both Davis-Bacon building and/or heavy construction wage rates and multiple Service Contract Act classifications.





	SES contracts are usually bid through an RFP process rather than an Invitation for Bid (IFB) process because discussions with potential contractors are almost always necessary.  Source selection is usually not necessary for SES but is recommended for large projects, including basewide SES proposals.  The ESCOs normally have many questions because their project's success is predicated on their intimate knowledge of the targeted facility and its operations.  One of the best ways to accommodate those questions is through a pre-proposal conference and site visit.  A good time to hold such a conference is about two or three weeks after issuance of the RFP.  The proposal due date should be at least 60 days after the conference.





	The RFP should require separate technical proposals and price proposals.  The technical proposal details all planned energy savings measures, while the price proposal covers the ESCO's proposed cost savings.





Contract Selection and Negotiation





	The proposal evaluation team should examine the technical proposal to make certain that it is feasible and practical relative to its potential impact on installation activities.  The team should be wary of leading-edge technologies, although it should not dismiss them out-of-hand.  The team evaluating the price proposal must examine its realism.  Estimates of cost savings have a tendency to exceed what can be accomplished practically.  The team must ask itself whether the cost savings make unrealistic assumptions about energy users' behavior and/or system reliability and performance.  Neither people nor equipment operate at 100 percent efficiency all


of the time.





	The proposal evaluation team should also pay close attention to the bidders' relative financial strengths from the point of view of their abilities to remain in existence for the life of the contract.  Ideally, the team should look for a solid company with the financial ability to finance and operate the capital improvements necessary to achieve the promised energy savings.  Under SES, bidder companies must be able to survive the period in which they receive no revenues: from the contract's start until the equipment is installed and energy savings begin to occur.





	Small and disadvantaged business contract set-asides must be considered for SES contracting.  However, all of DoD's SES projects have so far sought full and open competition with no set-asides because SES is so new and because of the increased risks on the ESCO.





	The FY91 Defense Appropriations Act authorizes the contracting officer to negotiate only with ESCOs selected by the local utility company if selection is carried out competitively.  That authorization is not yet fully implemented.  The DoD is also authorized to designate qualified energy service firms.





Resolving Contractor Disputes





	SES contracts should be written in a fashion that helps to minimize possible conflicts between non-energy maintenance contractors and SES contractors.  The ESCO is responsible for reducing energy use; if they do not, they forfeit all or part of their revenues.  Therefore, they are likely to involve themselves in any and all aspects of building maintenance that affect energy use even if other contractors or installation maintenance personnel are involved.  The key to reducing those concerns is good contract language and a reliable ESCO.





	Installations can preserve their flexibility to make changes in building use if the SES contract enables automatic adjustments to be made for minor mission changes and renegotiation for major mission changes.  Selecting a reliable ESCO that is relatively easy to work with is important, albeit difficult.  In addition, the contract must clearly spell out the ESCO's responsibilities for building maintenance and must place clear limits on those responsibilities.




















CALCULATING SAVINGS AND CONTRACTOR PAYMENTS





Establishing the Baseline for Energy Use





	One essential for an effective SES program is the establishment of an agreed-upon baseline figure for energy use between the ESCO and the Navy.  The savings are measured relative to that baseline.  Depending upon the type of project, a baseline can be adjusted for various factors.  For example, a chiller replacement or modification may require a baseline that is adjusted for variations in cooling degree days and/or in relative humidity.  Installation of meters and submeters is usually essential, but can be paid for by the ESCO through the SES contract.





	One key to getting a workable baseline is to choose a relatively simple project such as lighting retrofits, boiler modifications, natural gas conversion, variable-speed drives, or motor efficiency.  For such projects, baseline energy use is relatively easy to determine.





	Establishing the baseline is one of the most important issues in SES contracting since the Navy uses that baseline to estimate energy savings and thus to calculate payments to the ESCO.  Those payments are based upon the difference between actual measured energy use and the baseline - an estimate of what energy use would have been without the ESCO.





	Ideally, a baseline provides a measure of only those energy reductions that result from a contractor's actions, not of those that result from changes in building use or from weather.  In addition, a baseline must be simple enough to serve as a basis for billing payments to contractors.-





	Baselines for energy use should also be as flexible as possible to accommodate changes that after an SES contract has been signed.  The uses to which buildings are put often change.  For example, an installation may add now energy-using equipment, increase occupancy rates, or add more lighting to a building.  Ideally, the method used for calculating energy savings should enable prediction of the extent to which such changes affect energy use and adjustment of the baseline accordingly.  When such adjustment mechanisms are included in the baseline development methodology, they are usually referred to as "adjustment indices." Adjustment indices may be formulas for adjusting the baseline based on occupancy rates, lighting output, weather factors, and other measurable changes.  Similarly, if the changes are more radical or cannot be easily measured, the SES contract should allow for negotiated baseline changes.





	The energy-use baseline for a particular building must be developed from either historical or estimated energy-use data.  Estimates may be based on a comparison with similar buildings or from a relatively detailed analysis of the building and its energy-using equipment.  Most ESCOs prefer metered data because they believe it is both simpler to use and more reliable than using estimation techniques.





	The energy services industry has not developed a standard approach to baseline determinations; a variety of approaches currently exist.  Nevertheless, most ESCOs use relatively simple baseline methodologies because they judge that such methods give the best trade-off between development costs and accuracy.  The three basic methods for establishing a baseline are (1) engineering calculations, (2) regression analysis, and (3) simulation.  Some ESCOs limit the type of work they accept to projects that fit the types of baseline estimating methods they have developed through their own experience.  Each of the three baseline calculation methods is discussed below.








Engineering Calculations





	Engineering calculations incorporate experience about the energy using characteristics of building properties and HVAC equipment.  Such calculations can be used to establish a baseline when the conservation measures are fairly tightly defined.  Lighting is a good example.  The energy-use baseline for lighting is simply the electrical consumption per existing light fixture multiplied by the number of fixtures being used.  A contractor who decides to install more efficient lighting can calculate the proportion of savings based on the difference between the energy efficiency of the new, and that of the old, lighting fixtures.  The ESCOs use engineering calculations that vary from simple to sophisticated.














Regression Analysis





	Regression analysis is a statistical technique that uses historical data derived from meters to isolate one or more of the variables that affect energy use.  A regression analysis results in an equation that relates energy use to weather and/or building-use variables.  Used as a baseline, a regression equation estimates what energy use would have been without the ESCO while eliminating the effect of variables not under the ESCO's control.  ESCOs generally avoid regression equations with two or more variables.  A simple regression using degree days to estimate energy use appears to be the most common baseline method used by ESCOs.





	When historical, metered energy-use data are available, regression equations define energy use relative to the entire building; thus, they afford contractors the most flexibility in proposing a variety of conservation measures without being limited to using specific types of equipment.  Most ESCOs generally desire one to three years of energy-use data.





Simulation





	The third method for establishing a baseline is simulation.  In essence, a simulation of building energy use is a sophisticated set of engineering calculations that attempts to forecast energy use on the basis of a building's size and shape, its HVAC equipment, the levels of insulation, the types of windows and doors, and other salient characteristics.  Baselines developed from simulations have a number of drawbacks in the eyes of the energy services industry: (1) they are perceived as being overly complex and thus expensive to use, (2) they are not well understood by either the ESCOs or their customers, and (3) the results are considered less accurate and less reliable than historical metered data.  Unless and until ESCOs are convinced that simulations are accurate, inexpensive, and easy to use, they are likely to attribute additional risk to projects that rely upon simulated data and that will de-and a greater share of savings to compensate for that risk.








PERFORMANCE GUARANTEES





	Another issue related to baseline determination is the performance guarantee; that is, deciding how low savings must be to constitute contract nonperformance and how savings will be split between the Navy and the ESCO when savings are greater (or less) than expected.  Ideally, the performance guarantee of an SES contract provides an incentive for the contractor to increase savings beyond the minimum forecasted and, conversely, should penalize the contractor if savings are less than forecasted.  The most common SES procedure is a constant percentage split.  For example, an SES contract may give 50 percent of the total energy savings to the ESCO with 50 percent for the Navy.  If actual energy savings are 20 percent, then the Navy earns 10 percent and pays 10 percent of the baseline dollar value to the ESCO.  If actual savings are only 4 percent, the ESCO is paid 2 percent.





	The question of how often to measure energy savings also arises.  It appears to be a fairly standard practice to measure savings on a monthly basis since energy use is most often billed monthly.  However, because the shorter the measurement interval the more likely random events will affect energy use, DoD should require that a minimum amount of savings be achieved before making SES payments.





	According to one experienced SES practitioner, "... it is extremely important to recognize that random effects can cause variations in energy usage.  Energy curves are rarely steady; even factoring in weather and all known variables, energy consumption can vary 5 to 10 percent for unknown reasons.  Consequently, it can be expected that in some months, a 5-to-10 percent 'energy savings' may be measured without any effort from anyone.  To eliminate the potential of paying for random energy savings, the contract should require a certain level of energy savings before any payment is due."
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