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Here are the highlights of the ESDR discussion that took place during the Federal ESPC Steering Committee meeting:

1) The Federal ESPC Steering Committee was informed about the change in the scope of work for the working group. Apart from the macro approach (agency level), a micro approach (ESPC site level) will also be taken in conducting the ESDR analysis at two levels.

2) The preliminary findings from the analysis using the macro approach were presented to the group. Considering the limited number of sites in the dataset, the findings, although not statistically significant, point to two broad trends - escalation in energy intensity (MMBtu/sq. ft) and escalation in energy unit prices ($/sq. ft.) at 29 US Navy and Marine Corp sites (23 ESPC sites and 6 sites where no major energy efficiency activity has taken place) that are primarily responsible for the diminishing the impact of guaranteed energy savings from ESPC projects on agency's utility bills. 

3) Commander Tomiak commended the working group on the progress made so far in order to address one of the perceived weaknesses of the ESPC program that was adversely affecting it. He expressed the hope that the results of this working group would help both DOE and DOD to effectively counter the utility discrepancy argument in future.

4) The Federal ESPC Steering Committee:

a) Requested the federal agencies participating in the committee to help ORNL in identifying five ESPC sites and assist ORNL in collecting the data needed for performing the micro-level analysis;

b) Requested the federal agencies participating in the committee to provide LBNL with the data needed to expand the macro-level analysis to include more sites from other agencies. I'll be circulating the data needs for the macro-level analysis in a separate email and will greatly appreciate if agencies can start o make that data available.
Conference call December 8th, 2004
Participants: Carl Ziegler, Satish Kumar, John Shonder, Julia Kelley, Dale Sartor, Jose Maniwang, Tatiana Strajnic, Jim Heller.

Next conf. call: January 10th, 2005 from 2:00 pm to 3:00 pm ET. Dial-in number for the call is 202-287-1019. Please mark it on your calendar.

Highlights of the Conf. Call:

1) Debrief the group on the guidance received from Federal ESPC Steering Committee and overview of the revised work plan 

Tatiana briefly summarized the guidance that the DOE HQ and the ESPC Federal Steering Committee wants to put in place for all the working groups including the ESDR Working Group. All the working groups should have clear objectives, a work plan, deliverables, fixed start and end dates and list the benefits to the programs. 

Tatiana requested input on the revised work statement that she distributed to the group yesterday. She said that the working group activity is very important to her and Cmdr. Tomiak and proposed that the working group consider expanding the scope by adopting a two-pronged approach: a) An Agency or Top Down Approach to be conducted by LBNL; b) A Case Study or Bottom Up Approach to be conducted by ORNL. The idea is that the two approaches will be complementary in nature and benefit from the findings of the other approach. The results from the study will help her and Cmdr. Tomiak respond to any concerns that oversight agencies may raise regarding savings verification and discrepancy between guaranteed energy savings from the ESPC projects and measured energy savings.

Action Item 1: Members of the working group are requested to send in their comments to either the entire working group (fed-esdr@lbl.gov) or to Satish Kumar (SKumar@lbl.gov) who will consolidate the comments and circulate them before the next conf. call.

2) Discuss the revised work plan (based on feedback received) for the working group

Satish Kumar and John Shonder described the two approaches briefly. The follow up discussion focused on the following issues:

a) How should the group identify the pool of projects for the two analysis? Should we focus on one contract (DOE's Super ESPC) or one agency/service (Navy, for example) - There was consensus that the analysis should try to focus on projects using DOE's Super ESPCs to help focus the effort and to have enough variability in the entire set of projects.

b) What factors should be included (or not) in the criteria for identifying potential case studies so that the sample is a truly random sample? 

c) What is an optimum sample size? Should it be based on the no. of projects or should it be a fixed % of the total guaranteed savings?

d) What is the time line for the completion of the effort? Tatiana said that she would like the Federal ESPC Steering Committee to discuss and hopefully approve the work plan in its January meeting. She further said that she would like to see "substantial progress" from the working group by the April meeting. 

3) Status Update of the preliminary analysis being conducted using Navy's data

Satish said that the preliminary top down analysis has been done using ESPC project data from the Navy. The next step is to include data from Navy site where no EE activity took place. The group also agreed that more data points from other agencies need to be plotted before any firm conclusions can be drawn.

Conf. call adjourned.

Conference call September 30th, 2004
Participants: Jim Heller, Carl Ziegler, Jose Maniwang, Dale Sartor, Satish Kumar, Pat Hughes, John Shonder 
Next conf. call: October 21, 2004 from 1:00 pm to 2:00 pm. Dial-in number is 301-903-6452

1. Highlights of the Fort Polk Study and Key Conclusions followed by discussions - John Shonder 
John provided a quick summary of the Fort Polk Study which was based on the analysis of 120 months of Utility bills. Fort Polk had implemented a GHP ESPC project and the goal of the analysis was to ensure that the savings are accruing after the implementation of the project and they persist over time. Analysis of the utility bill data indicated that Fort Polk’s base-wide annual electricity use increased significantly nullifying about half of the ESPC project’s savings, between the first post-retrofit year (1996-97) and 2002-03. If the analysis would not have been conducted, it may have been assumed that the ESPC project was short on delivering the savings when the real reason would have been the increased energy consumption at Fort Polk. Further analysis showed the effects of basing calculations of contracted savings on stipulated typical weather and a fixed energy cost escalation rate (in this case 0.5% per year). The differences between actual savings and contracted savings varied over the 6 years analyzed, but cumulatively over the period the differences decline. Another complicating factor was the % of savings (13% in this case) that was attributable to O&M in this project. Since this is a common theme across most ESPCs, any savings reconciliation analysis must take this (O&M savings %) into account.

One of the key recommendations of the report is that if agencies decide to correlate the impact of individual ESPC projects directly to changes in their utility bills, either at the site or agency level, they will probably need to consider implementing a system for tracking what their utility bills would have been had the energy efficiency projects never been implemented. Since most agencies have tracking systems for their actual energy use and costs across all agency sites, perhaps these same systems could be enhanced for this purpose. However, agencies will have to weigh the value of the extra effort required to calculate actual savings against its cost.

Highlights of follow up discussions:

Jim Heller said that he was pleased with the Fort Polk analysis done by ORNL. He said that his experience with private contractors when they have been asked to perform similar utility billing analysis has not been very good. 

Dale Sartor said that performing bottom up analysis helps assure the site that the savings are real but it still does not fully answer the discrepancy between the expected and actual savings at the utility bill level. He asked John and Patrick if they can suggest a way to "scale up" the analysis so that macro level issues are also answered.

Patrick said that if sufficient number of M&V plans are analyzed and a sample of projects are selected utility billing analysis by third parties, one can not only start to identify the main causes for discrepancy but also help dispel the sometimes incorrect perception that ESPCs are not delivering the energy savings they were supposed to deliver.

The group felt that sub-meters, in many cases, will have to be installed to perform the analysis that ORNL was able to do since there are many bases where there is just one utility meter for all the buildings on the base.
2. Discussion on the suggested macro-level approach for energy use baseline adjustments, data needs and sources - Dale Sartor and Satish Kumar

The macro level approach (top down analysis) evolved as a result of the problem statement that was drafted by Cmdr. Tomiak and approved by the group. Since the focus was on the discrepancy of energy savings at the agency or the HQ level, a model-based approach (providing quantitative, not anecdotal, evidence of the reasons for the discrepancy between expected and actual savings) was deemed worth pursuing. 

The main objective of the proposed analysis was to determine an "Adjusted Baseline" (what would have been the energy use for the agency/HQ, had no ESPCs been implemented?) keeping in mind the challenges that the group may face in terms of collecting data required for developing even a simple regression model to derive the adjusted baseline. A slightly more ambitious approach would involve collecting more data (operations tempo, weather, timing of ESPCs/UESCs, etc.) and developing a multi-variate regression model as a solution to the problem. This way, one can say with some degree of confidence (depending on the correlation that one will find in the regression model) that energy savings did not match up with the utility costs because:

a. Gas prices went up by x%.
b. Troop deployment resulted in an operating hour increase of 50%
c. Severe weather resulted in a 20% increase in the utility cost over the baseyear.

Jim Heller said that Navy, in the past, had funded the development of a multi-variate regression model but that analysis did not prove very useful. He said there are far too many assumptions and simplifications in the development of the regression model and as a result it was of very limited use. He further said that he has data from a bunch of ESPC projects where ESCOs have done the analysis and come to the conclusion that the guaranteed savings is equal to the actual savings. He circulated the Excel file containing the project data to the group hoping that data from the spreadsheet can be used in whatever analysis the group wants to perform.

Jose Maniwang said that unless the regression model is quite robust, He would be more inclined to trust the numbers coming out of individual case studies. Dale said that the macro-level analysis is not meant for verification of energy savings at the site level because he does not expect it to be very accurate at that level. However, it will be more useful at the agency level where many factors that play a dominant role at the site level will tend to cancel out each other leaving the key factors captured in the proposal to play more significant role.
3. Next steps on developing the scope of work document. 

Satish said that the working group has been presented with two approaches and both of them have certain advantages and disadvantages. While the group is showing a preference for the individual case study approach, it still has not answered how the results from individual case studies can be applied to an entire agency. The group decided to pursue both the approaches and wait for additional guidance from Cmdr. Tomiak since he was not fully convinced that individual case studies can provide the answer that he was looking for.

The bottom up (case study) approach can look at project-specific data in much greater detail and come up with specific reasons for discrepancy at the site level if savings from the ESPCs are a significant % (10% or more) of the utility bills. However, it will be difficult to apply the results from one case study to the energy savings discrepancy faced by the entire agency. Consequently, it was suggested that the group can use the entire fleet of ESPCs and then use statistical methods to determine a sample that can identify enough sites for case studies so that some sort of pattern may start to emerge from the analysis that can then help answer the larger question.

Action Item # 1: John Shonder volunteered to write a one pager on how the case study approach can be tailored to come up with a solution to the problem that the WG is facing. He'll circulate the document to the group by October 15th.

To carry out the top-down analysis, one will need access to the utility data (both consumption and cost) to start the modeling process. While the spreadsheet circulated by Jim Heller is a very good start, we'll need to supplement that with utility data to even develop a simplified regression model.

Action Item # 2: Satish Kumar will look at the data circulated by Jim Heller to figute out other data requirements to conduct a preliminary macro level analysis (simplified approach).
The next conference call is scheduled for October 21st from 1:00 pm to 2:00 pm.
Conference call September 16th, 2004
Participants: Rob Tomiak, Tatiana Strajnic, Satish Kumar, Dale Sartor, Patrick Hughes, John Shonder, Carl Ziegler
Next Conference Call: September 30, 2004. Dial-in number for the call is 301-903-6056.

At the start of the call, Dale Sartor proposed that agenda item #3 and #4 be moved ahead to take advantage of Tatiana Strajnic's and Commander Tomiak's limited availability for the call. The group approved the idea.

Satish Kumar covered the highlights of the presentation that was circulated with the email. Key conclusions from the presentations were as follows:


1. There are only a handful of studies that have explored the issue of the impact of ESPC-project level savings on the utility bills. Of all the studies that have explored this issue, the reconciliation exercise was limited to the site level. There were no studies, which tried to extrapolate the information gathered at the site level to the services/agency level.

2. Utility billing analysis in not required as part of the ESPC projects. Since most of the projects rely on "Retrofit Isolation" approach (Option A or a combination of Option A and B) for the M&V of ECMs, conducting utility bill reconciliation entails a significant extra effort. The four studies included in the presentation were funded separately to verify the energy savings. Two of them were also looking at the discrepancy between reported energy savings and higher utility bills. 

3. Performing reconciliation of utility bill vis-à-vis energy savings from ESPC projects require significantly more amount of data and information to be collected that may not be directly affecting the ECMs being installed under the ESPC project. Getting access to (sometimes sensitive) data that would facilitate conducting this analysis was also cited as an impediment.

4. One study conducted by FEMP for National Park Service created the adjusted baseline (what would have been the utility bill, had the ESPCs not been implemented?) for performance period, which was very helpful in convincing the National Park Service that energy savings from ESPC projects are being realized.

5. One study recommended that utility bill analysis approach (Option C) should only be employed when the aggregated energy savings are estimated to be at least 20% of the utility bill to account for the noise and that variance in building loads. If the building loads are not highly variable then utility bill analysis can be performed if aggregated energy savings are at least 10% of the utility bill. It reinforced the conventional wisdom in the M&V community not to employ utility bill analysis if the savings are less than 10% of the utility bill. 



Based on the preliminary findings and initial discussions that took place in the group, Dale Sartor and Satish Kumar proposed that a Top Down approach may be more suited than a Bottom Up approach with emphasis on adjusting the baseline with the hypothesis being that the total energy use at the agency level would have been much higher in the absence of the ESPC projects as compared to the original baseline because of the increased utilization rate of facilities, increase in internal loads, addition of conditioned space, more severe weather conditions, etc.

Tatiana said that doing more project-specific case studies would be desirable because it directly addresses the concern expressed by different agencies/sites. Patrick Hughes and John Shonder suggested that the Fort Polk Study that Oak Ridge National Laboratory is about to wrap up in the next week or so should be added to the list if studies. They further requested that a final decision on which direction the group wants to go (macro level analysis that focuses on the agency or micro level analysis that focuses on individual sites) should be postponed until people have a chance to review the results from the Fort Polk study.

Action Item # 1: John Shonder to circulate the results from the new study to this group by 9/23/04 to give working group members sufficient time to review the materials.

Commander Tomiak said that while we should wait to see the results of the Fort Polk study, a few things are evident from the results of the case studies presented. They are:

1) There will always be site-specific issues that will play a dominant role in the results of the site-level analysis.
2) Adjusting the baseline by accounting for all the changes that took place at different sites and which were not part of the initial assumptions when baseline was created is going to be the key to answering this very difficult question.
3) As a result, developing a predictive model with sufficient number of parameters (unit cost of energy, variability of weather data (CDD and HDD), operation hours, etc.) that would facilitate this baseline adjustment could be an option for this group.
4) Hire a consulting company that has the required expertise to develop predictive models may be an option. LMI was suggested as an option to add to the list of companies listed in Satish's presentation.

Action Item # 2: Dale Sartor, Satish Kumar, and Commander Rob Tomiak to further discuss the appropriateness of a macro level analysis using a predictive model before the next call.

Please make a note of the date for the next conference call: September 30, 2004. Dial-in number for the call is 301-903-6056.

Conference call adjourned.
Conference call June 28th, 2004


Participants: Jim Heller, Car Ziegler, Jose Maniwang, Rob Tomiak, Dale Sartor, Satish Kumar
Next meeting: The group decided to discuss this topic at the next Federal ESPC Steering Committee meeting on July 27th in Washington, DC.

Before the start of the call, Satish informed the group that Tatiana will not be able to participate in today's call because of the upcoming workshop that FEMP is organizing later in the week. She remains totally supportive of this effort and is looking forward to a government response addressing this very important issue.

General discussions

Rob Tomiak said that the four DOD services are interested in investigating the contribution of ESPC contracts (quantify, if possible) in the total Btu/sq. ft. reduction happening at the HQ level. Currently, there is a discrepancy between the cost reduction expected from the ESPCs and the actual cost of the utility bills. The goal for this group is to come up with an 80% solution that would explain the reason for the discrepancy. Cmdr. Tomiak said that what we offer to Congress and the watch dog agency currently is a 5-10% solution (myriad reasons to explain the plausible reasons for discrepancy but no coherent and cogent argument that would convince them once and for all) that has to change. This group should be able to articulate the reasons for discrepancy in a simple manner that can be easily understood by members of the Congress and watch dog agencies who will be interested in factual and generalized information. 

The group thought that adopting a two pronged approach would help in reaching the desired end state. They are:

a) Compile a library of documents/reports that have performed the sort of analysis that this group believes is required to begin articulating the reasons for discrepancy between expected energy savings from ESPCs (kWh, Btu) and actual utility bills ($). It was pointed out that there may be models that have been developed to perform a) statistical analysis correlating weather, building, and usage parameters with total energy consumption; b) utility rate analysis to find out the implication of energy and demand savings on the utility cost reduction.

b) Start to think about a few case studies at selected installations where ESPC has been implemented. The group also discussed the criteria that the group may look for as they try to identify representative facilities. Facilities for potential case studies should be chosen based on geographical diversity, mission diversity (bases and ports acting as the final point in deployment of troops, training bases, etc), availability of meters, ESCOs and base engineers willing to help, etc. 29 Palms, Ken Pendleton (???) were suggested as possible case study candidates.

Dale raised the issue of access to data that will be necessary to run the "model" for these case studies. Cmdr. Tomiak said that the group will have to be creative to look for proxy variables (for example, number of people driving through the main gate or number of meals processed in the galley as a proxy for operating hours). 

The model should contain variables that were statistically significant - weather (degree days), operating hours, area of the facility, etc. It was agreed that the model can be complex but the message and presentation based on the results of the model must be simple. 

Jim Heller and Carl Ziegler agreed to send in previous analysis and report to Satish so that the group can review and benefit from those reports.

Three action items: 

Task 1 - Compile a list of publications and report that has been conducted in the past that partially or fully addresses the topic discussed in this group. Everybody to send in the references/reports to Satish who will compile a master list and place it on the FEMP M&V Team web site for easy access. Please send in the references by July 13th.

Task 2 - Review the documents/models by going through the different analysis that has been done and summarize the findings for this group. If the assessment exercise is deemed to be a significant activity, Satish will develop a scope and estimate the cost for conducting the assessment and inform the group. DOE and DOD will discuss and decide how to proceed. Everybody to send in the names of the organizations/players who can bring in specific expertise and add value to this process (for example, Utility Analysis Groups, Consulting firms with specific expertise in developing energy prediction models, etc.) to Satish who will compile the list and place it on the FEMP M&V Team web site for easy access. Please send in the references by July 13th.

Task 3 - Develop a scope of work document that should include a) Performing a gap analysis to find out what is missing in the existing analysis and what additional work needs to be performed; b) Estimating the cost for developing a model that would help us in achieving our goals; c) Applying the model to a selection of projects (develop some case studies for typical or suitable installations) and extrapolate the results for all regions to explain the discrepancy. 

It was also decided that US Department of Energy will be updated by members of the group on the highlights of the call and to the possibility that additional dollars may be required to complete this analysis. Cmdr. Tomiak has already done this by sending an email to Tatiana briefing on the highlights of the conf. call.

Conf. call adjourned.

Conference call June 7th, 2004
Attendees: Tatiana Strajnic, Rob Tomiak, Jose Maniwang, Pat Mumme, Linda Sisk, Dale Sartor, Carl Ziegler, Jim Heller, Darryl Matsui, Satish Kumar, Max Hogan, Dan McGraw (sp?)  were on the call

Next Conference Call: June 28th, 2004 from 1:00 pm to 2:30 pm ET. Dial-in number for the call is 202-287-1076.

The conference call focused on defining the problem and getting agreement from all participants on the "Problem Statement."

Tatiana welcomed the participants and said that the group has convened to discuss concerns regarding energy savings from ESPC projects not matching the utility cost or total BTU reductions at both the installation level and at the department level.  The utility bill savings appears lower than the savings expected from the ESPC projects. These concerns have been raised at past M&V Summits and at the last Federal ESPC Steering Committee meeting in April.

Dale Sartor proposed the following agenda:


· Understanding the concerns and drivers
· Actions taken to date
· Future actions that can be taken and assigning priorities to them


Cmdr. Rob Tomiak said that many ESPC contracts with guaranteed savings have been signed by DOD services. While reporting to Congress, total BTU reduction does not line up with expectations.  For example, for 2003, the DOD HQ expectation was a 3% reduction at the department level, but actual reductions were only 1%. The problem occurs at all levels – from the installation to the department. The question being asked is why is the department not seeing the savings after signing many ESPCs worth hundreds of millions of dollars. OMB and CBO are concerned as they "score" the program. 

Action Item #1: Cmdr. Tomiak will circulate the Problem Statement.  (It was received and for completeness, the Problem Statement and Desired End State are included below)

Problem Statement:  ESPC contract actions (individual projects) employ M&V to measure and ensure energy savings in terms of KWH or BTUs at the point of the project.  Reporting mechanisms advertise savings in dollars and imply an impact to budgets at a much higher level, ranging from the installation to the agency/department HQ.  Currently, there is no method to correlate the energy reductions measured at the project site to dollar savings (or increases) in the utility bill.

Desired End State:  We require a strategy such that we can correlate the impact of individual ESPC actions directly to changes in our utility bills.  Furthermore, when we don't observe anticipated changes to our utility bill, we know and understand why that is the case.

All agreed that there is no easy answer and the task ahead of us is challenging but critical to the success of the program.  


The group identified many reasons for the discrepancy. A few important ones are:

1. ESPC measurement and verification (M&V) is rarely done at the utility bill level.  More commonly M&V is performed at the energy efficiency measure level (retrofit isolation Option A or B).  Therefore, the installation may have good assurance that the retrofits are working (saving energy), but given the high level of utility billing (e.g. at the base level), there is little correlation between the two.

2. ESPC savings are quite low when compared to the total energy consumption at the base, sometimes within the normal fluctuation ("in the noise").

3. It is quite common that the utility bill is not available at the installation where the ESPC is implemented, and is only available at the base level where  the energy consumptions is aggregated across installations.  This increases the "disconnect" between the savings retrofit and the utility bill.

4. Utility bills are affected by weather at the base, and the operations of the installations.  A change in weather or ops tempo can significantly affect the total energy consumption. Baselines accounting for weather and operations are not developed at the same level where utility billing/metering occurs.

5. ESPC savings come from both reduced energy consumption and reduced maintenance. When the ESPC payments come from the utility budget, the payment (for maintenance and energy savings) may actually exceed the utility bill savings.

Proposed solutions discussed (just a start):


1. Collect all factors (weather, efficiency of systems, operating hours, energy cost, etc.) affecting energy consumption and develop a model to predict energy consumption and explain energy cost.  This would provide a more realistic estimate of what the utility bills would have been had the ESPC(s) not been implemented.  Similar analysis has been done in the past and apart from being costly, they may not answer the questions being posed.

2. FEMP has discussed this issue with the ESCOs and has suggested they provide utility bill analysis as an added service (part of the annual report). ESCOs were not enthusiastic because they will need additional data and information from the agencies that they have had difficulty obtaining.  For example, the ESCOs reported difficulty just to getting copies of the utility bills.  Participants on the call reported that even the on-site energy managers or REMs have difficulty obtaining the kind of information required to understand changes in the utility use.

3. When meters are installed at a majority of the installations, the information available may help in explaining changes in utility energy use, but that will not happen in the near future. Further, sub-meters are similar to the ESCO's M&V, they are at a lower level than the utility bill.  Therefore, to be effective, the sub-meters would need to "sum check" to the utility meter, and analysis would be required to explain changes.  This group should stay engaged with FEMP's Advanced Metering initiative.

Action item #2: All participants are requested to send 1-2 ideas on how the problem can be solved either at the base level or at the region/HQ level. Please send your ideas to me by June 21st and I'll consolidate and circulate them via email prior to our next call on June 28th.

Thank you very much for your participation.

- Satish Kumar

