Establishing Adjusted Energy Use Baselines at the Macro Level

Concept Draft September 23, 2004

Dale Sartor, LBNL

Satish Kumar, LBNL

Background

Case studies have been helpful in understanding and documenting the discrepancy between ESPC payments and utility bill savings, and additional case studies may provide even greater insights.  However, it is not clear how we go from a set of site level case studies to aggregate numbers at the regional or agency level (macro level).  We can cite typical reasons for the discrepancy (e.g. change in activity level), and document their effect (anecdotally where the data is available), but that does not quantitatively explain the discrepancy at the macro levels to program oversight bodies.

The key to evaluation at the building level (micro) or the agency level (macro) is determining what the utility bill would have been had no ESPCs been implemented (the adjusted baseline).  One potential analysis, subject to available data, is to compare the energy use as a percent of baseline (unadjusted) to the ESPC payments as a percent of energy cost.  Using percentages allows us to combine and compare samples of different scales (i.e. macro, and micro).  The hypothesis is the greater the ESPC payments, the lower the energy use.  If enough data points can be collected, a regression "model" can be developed which would presumably show a correlation between ESPC payments and energy savings.  It is quite likely that a "curve fit" of the data would point to an "intercept" showing an increase in energy use above baseline with no ESPC payments.  If this is the case, and the correlation of the level of ESPC activity and level of energy use is strong, the hypothesis that the baseline energy use/cost would have gone up had there been no ESPC activity would be convincing and the baseline can be adjusted accordingly (increased).  See Figure 1.
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Figure 1: Conceptual Diagram Illustrating the Baseline Adjustment Approach

It is probable with so many variables impacting utility use, a single variable regression model (e.g. ESPC payments) will not adequately explain/justify an adjustment in the baseline.  A multi-variable regression model would be more robust, but will require significantly more data.  In some cases the required data could be simplified.  For example, instead of a detailed survey with the potential for multiple metrics relating to the operational tempo, we could utilize an informed judgment of normal, reduced, above, and significantly above normal.  The statistical analysis will tell us if there is a correlation between these designations and the energy use.  If a correlation exists, this simplified designation of activity level could be utilized in the model to determine an adjusted baseline.

Data Needs for Preliminary Analysis

The key to such an analysis is obtaining the data.  Therefore, we need a better understanding of what data is available from DOD.  At a minimum we need (at the same level of aggregation):

1. Energy cost before and after any retrofits. 

2. ESCO payments - for ESPC projects.

Ideally we can also get:

3. Energy consumption (kWh & Therms) and cost (by energy/fuel type) before and after any retrofits. 

4. ESCO payments for energy savings with payments for O&M and capital equipment savings separated out - for ESPC projects.

5. Utility payments for energy savings with payments for O&M and capital equipment savings separated out - for UESC projects.

6. Timing of ESPC and UESC projects.

Additional variables, which would aid in the preliminary analysis but may be difficult to track down, include:

· Operational tempo (e.g. operational hours, number of people) – perhaps a judgment of Normal, Reduced level, Above normal, Significantly above normal

· Dominant location (Climate)

· Square footage of buildings served

· Information on direct agency funded energy projects (e.g. dollars invested)

We should determine what data is readily available at the macro (top down) level and do some preliminary statistical analysis to determine if this analysis option is viable.  If it is viable, we can also test the model on a site or building level (micro), but it is probable that the accuracy of a simple model will reduce at lower levels where issues such as weather or deployment of direct funded projects would have a greater impact.  It is possible that a simple model will work at the macro level and provide critical programmatic justification.  Combined with the more anecdotal evidence of the case studies, we may achieve our objective of explaining the discrepancy between ESPC payments and utility bill savings.

