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1.
M&V in our discussions so far 

The July meeting, as reflected in the draft, concluded that “proposals for acceptably designed DSM or EE measures should address” nine specific topics.

These particular topics were arrived at by a process of elimination. A survey of literature about retail-side Demand Reduction and Energy Efficiency M&V had produced a longer list of common topics, each of which was discussed, with the result that some were judged by the group to be inappropriate for inclusion in standards or model business practices.

This begs the question: if one thinks of M&V as composed of a set of individual actions and decisions, are those activities independent as opposed to interdependent? Put another way, can an M&V standard that addresses an unsystematic selection of those activities be usable, or even comprehensible?

I believe that the answer is “no.” While much diligent and well-motivated work clearly went into the July discussion, this seems to me one of those times when it’s appropriate to pause, re-think, and attempt a “take two.”

What might help is to keep track, at all times, of where we are in the vast territory of Demand Reduction and Energy Efficiency. To put that in concrete terms, at any given point in a discussion:

· What kinds of programs, with what objectives, and operated by whom, are we talking about?


· Are we talking about M&V at the project, the program, or the portfolio level?

These two questions frame the context required for any specific conclusion to be meaningful. When the topic is a given M&V principle or technique, we should also ask:

· How does the aspect of M&V under discussion fit together with and depend on others to make M&V effective? 

This letter examines these questions in an effort to show their relevance for the work of the task force.

2.
Putting programs in context

During the discussion it became clear that several participants were having trouble assessing the usefulness of numbers or other specifics that were being tossed around, because the wide range of possible applications—that is, the diversity and range of Demand Reduction and Energy Efficiency programs—clearly posed the risk that any particular “answer” agreed upon might be as wrong for one program as it is right for another. 

The group attempted to deal with this by talking about ranges, levels of rigor, and so on. And from the first meeting, the group had decided to separate discussion of programs in the retail and wholesale markets. Even so, a sense of unease persists, at least for me.

A few questions can establish critical facts about the context in which an EE or DR programs operate. This works for both wholesale and retail markets, which can be closely connected. The quotations which follow each question below are included to suggest the kinds of distinctions that I believe would enhance the task force’s discussions.

First, what is the market structure in the state or region?

Today almost every load-serving entity in the nation purchases some portion of its supply from ... wholesale power markets, whether through bilateral contracts or in an organized spot market. Organized spot markets for wholesale electricity, operated by RTOs or ISOs) exist in the Northeast, Mid-Atlantic, much of the Midwest, and in Texas and California. ISOs/RTOs are typically responsible for maintaining grid reliability by overseeing and operating the high-voltage bulk power system and coordinating electricity generation, operating bid-based markets for spot energy (e.g. real-time, day-ahead, or ancillary services), and conducting long-term regional planning to identify system upgrade and expansion needs and overseeing capacity markets (in some cases).

In those states and regions without an ISO or RTO, electricity is delivered and transacted primarily by vertically integrated utilities through self-generation and bilateral contracts with significant state regulatory oversight of resource planning and rates.

Organized electricity markets and vertically integrated utilities command different kinds of load commitment mechanisms.

Next, are we talking about an Energy Efficiency or a Demand Reduction program?

· For EE, it is critical to be aware of characteristics which differ from state to state and from region to region:

· whether the program is geared towards resource acquisition or market transformation

· the administrative and governance model under which the program operates. The functions of Governance/oversight, Program Administration, and Program Implementation are distributed between regulators, system operators, and utilities, differently in different states and regions, in sometimes complex ways

· For Demand Reduction, we must distinguish between the Incentive-based and Price-based programs:

· capacity, ancillary services, demand bidding/buyback, emergency, interruptible, and direct load control (DLC) programs are Incentive-based

· time-of-use rates (TOU), day-ahead hourly pricing (RTP), and real-time hourly pricing and Critical Peak Pricing (CPP) programs are Price-based

Finally, where does the program fit in the load-commitment timescale?

Each of these program types acts at a different point in the load-commitment timescale of power delivery, from one to ten years prior to delivery for system planning, down to less than fifteen minutes prior for system balancing.

When we talk about EE or DR programs, then, we want to be clear about who’s operating them, how they work, and what their objectives are. Then we can develop useful perspectives on how the programs do M&V. 

Perhaps we could draw up some kind of matrix that represents these different situations. Using this, someone recommending specifics for inclusion in a standard could identify where in the matrix those specifics seem reasonable. Then the group could more easily decide what to do about situations not covered by a given recommendation.

For the task force, which includes people from all over the energy industry map, being clear about program context is also important because the “ground rules” that one person takes for granted may be unfamiliar and confusing to people from another region or another part of the industry.

3.
M&V from project to program to portfolio

An EE or DR program contains multiple projects. A portfolio can contain multiple programs. A higher-level portfolio, such as a state portfolio, can contain multiple portfolios.

This seems obvious—why bother to point it out? The answer is that distinguishing between project, program, and portfolio tells us where to look for the documented knowledge we need:

· M&V practice as such is mainly defined at the project, or individual site, level, in a few primary sources that reflect a broad consensus among practitioners and researchers going back over a decade

· M&V practice scaled to the program and portfolio levels has been documented by the state and regional regulators, NGOs, government labs, and others who are doing the scaling—and this process is in an early stage, with different approaches taken in different places

The same statistical techniques commonly used at the project level can also be found at the program level: 

Utility or government programs for managing the usage of an energy supply system can use M&V techniques to evaluate the savings at selected energy user facilities. Using statistical techniques and other assumptions, the savings determined by M&V activities at selected individual facilities can help predict savings at unmeasured sites in order to report the performance of the entire program.

Speakers who discuss these techniques in a task force meeting should be clear about whether they’re addressing project-level or program-level M&V: a specific application of the technique that is reasonable for one level is likely to be inappropriate for the other.

Beyond that, the task force’s survey of literature ought to establish commonalities and differences of practice in scaling M&V up from project to program level. What are the approaches being taken in New England, Texas, California, and other places? 

Any given regional, state or private entity looking to an M&V standard or model business practice needs to know when the standard is saying how M&V should be done at the project level, and when it is saying how M&V should be done at the program level. The task force can have no hope of developing an intelligible standard if we don’t maintain that distinction in our own discussions.

In contrast to the scale-up question, there is a solid consensus among practitioners about M&V at the project level. We’ll look at that next.

4.
A common understanding of M&V

The Northeast Energy Efficiency Partnerships (NEEP) is a regional nonprofit organization which “promotes energy efficiency in homes, buildings and industry in the Northeast U.S.” A recent study by NEEP found that the IPMVP was in wide enough use to state:

The IPMVP is a flexible M&V guideline that offers varying levels of rigor and cost.  It is the accepted industry standard...

Since its creation in 1997, the IPMVP has been widely used by ESCOs, and funders of building EE projects to quantify EE measure performance and savings.  The United States Department of Energy’s Federal Energy Management Program (FEMP) uses the IPMVP for energy retrofits in federal buildings, while the EPA references it in guidance related to the NOX State Implementation Plan (SIP) Call program. [cite EPA]  At the state level, the IPMVP has also been adopted for use by California, Florida, Iowa, Texas, New York, and is recommended in Illinois. 

What makes the IPMVP so attractive... is its inherent flexibility.

If, then, the IPMVP is a good representation of a common understanding of M&V practitioners, what essential concepts of M&V do we find there? A brief letter like this cannot substitute for reading through the IPMVP, but can suggest some major themes. Except where noted, these notes apply to the project level.

M&V activities consist of some or all of the following: 

• meter installation calibration and maintenance,  
• data gathering and screening, 
• development of a computation method and acceptable estimates,  
• computations with measured data, and 
• reporting, quality assurance, and third party verification of reports.

The M&V Report is a critical document.

A complete M&V Plan should include discussion of the following 13 topics:  

1. ECM Intent   

2. Selected IPMVP Option and Measurement Boundary 

3. Baseline: Period, Energy and Conditions 

4. Reporting Period 
5. Basis for Adjustment 
6. Analysis Procedure 
7. Energy Prices 
8. Meter Specifications 
9. Monitoring Responsibilities 
10. Expected Accuracy 
11. Budget 
12. Report Format  
13. Quality Assurance   

[...and, in some cases:]

• Justification of Estimates 
• Periodic Inspections

The IPMVP makes clear that the first ten requirements are interdependent, and provides specific approaches for meeting them. But the heart of M&V, as defined by the IPMVP, is a set of key concepts, of which we will mention two: the Energy Savings Basic Equation, and the four M&V Options. 

The Energy Savings Basic Equation

The following is paraphrased from the IPMVP:

Energy, water or demand savings cannot be directly measured, since savings represent the absence of energy/water use or demand. Instead, savings are determined by comparing measured use or demand before and after implementation of a program, making suitable adjustments for changes in conditions.

· We put energy efficiency and energy conservation measures (both denoted by the term ECM) into effect to achieve energy savings.

· We call the energy use of a facility or system before an ECM is in effect the baseline energy use. Measuring or otherwise establishing the baseline energy use is a foundation of M&V.

· Then, once the ECM is in effect, we measure energy use for a period of time called the reporting period. We call the result the reporting-period energy use.

· Meanwhile, we also calculate what the baseline energy would have been during the reporting period if the ECM had not been installed. When we do this, we account for factors—such as weather—which affect energy use during the reporting period, and would still affect energy use if the ECM had not been installed. Rather than assume that the baseline energy use would have continued exactly as before, we adjust our calculations to account for these factors. We call the result the adjusted baseline energy use.

All this fits together in the energy savings basic equation:

Savings  equals  (Baseline-Period Use or Demand minus Reporting-Period Use or Demand)

                                                    plus or minus Adjustments

The "Adjustments" term in this general equation is used to re-state the use or demand of the baseline and reporting periods under a common set of conditions. This adjustments term distinguishes proper savings reports from a simple comparison of cost or usage before and after implementation of an energy conservation measure (ECM). Simple comparisons of utility costs without such adjustments report only cost changes and fail to report the true performance of a project. To properly report “savings,” adjustments must account for the differences in conditions between the baseline and reporting periods.

We’ll conclude with a quote from one of the authors of the IPMVP, Steve Kromer:

One way to think of M&V is as a Negawatt Meter for measuring the savings “generated.”
 

The Four M&V Options

The IPMVP is permeated by the awareness that the type of M&V chosen must be reasonable within the economic constraints of the project or program. This is reflected in the most well-known idea in the IPVMP: the four M&V Options.

Given that measuring the energy use of a facility or system is a focal point of M&V, what kind of framework can accommodate the vast diversity of facilities, systems, and ECMs?

The IPMVP begins by explaining that there are different ways of drawing the measurement boundary.

We can draw the measurement boundary:

· between the ECM-affected equipment and other equipment—IPMVP calls this Retrofit Isolation; or,

· around the whole facility—IPVMP calls this Whole Facility measurement.

IPMVP directs us to choose one of four M&V Options, based on how we draw the measurement boundary.

Two options exist for Retrofit Isolation—Option A and Option B:

· Where it’s appropriate to measure key parameters of energy use and to estimate others, we choose Option A, Retrofit Isolation: Key Parameter Measurement.

· Where it’s appropriate to measure all parameters of energy use, we choose Option B, Retrofit Isolation: All Parameter Measurement.

The next option, appropriate when the measurement boundary is drawn around the whole facility, is Option C: Whole Facility.

Options A, B, and C assume that real measured baseline data is obtainable, but sometimes it is not. In that case, a computer simulation, calibrated to measured data, may be used, in either a Retrofit Isolation or a Whole Facility scenario. Here, the appropriate option is Option D: Calibrated Simulation.

Deciding where to draw the measurement boundary is too detailed a process to go into here. Much of the IPVMP is devoted to translating the practical M&V wisdom of experts, acquired over many years, into guidance on choosing the appropriate M&V Option. These foundational decisions are what make it possible to create a good M&V Plan.

5.
Relevance of IPMVP to the task force’s work

The very brief introduction to M&V as reflected in the IPMVP is relevant to the task force’s work for several reasons:

· IPMVP reflects a consensus about M&V at the project level; so familiarity with the IPMVP should be a “must” for the developers of standards and model business practices.


· Major regional and state efforts to scale M&V from the project to the program level (for example, ISO-NE and California), have used central principles of the IPMVP to address the project-level work that their constituent programs include; the Four M&V Options is a good example of an IPMVP concept used in this foundational way.


· Statistical techniques from the IPMVP can be applied at the program and portfolio levels as well.


· M&V is an integrated process, well-described in the IPMVP; through the IPMVP, the task force can acquire an understanding of how the individual activities in the M&V process are interdependent and mutually reinforcing, and avoid the pitfall of proposing a standard whose specifics on some topics and silence on others undermines coherence.

6.
Conclusion

The task force brings tremendous amount of knowledge, experience and talent to bear on an important problem. The complexity and slipperiness of the problem should not be allowed to defeat clarity and consistency, even if more than one attempt is required to attain a happy result. 
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