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The Future Grid Coalition appreciates the CPUC’s continued work on NMEC and welcomes the 

opportunity to review the guidance issued March 23 by Commission staff. The FGC is a 501(c)(3) 

promoting effective policy in order to accelerate meter-based energy efficiency adoption. We believe the 

CPUC has the opportunity to shape its guidance in a careful, comprehensive way that can make meter-

based energy efficiency the primary vehicle for deploying energy efficiency in California and 

nationwide. SB 350 mandates a doubling of energy efficiency by 20301 and leveraging NMEC per AB 

802 is a key pathway to achieve that doubling.2  

The NMEC framework offers the potential to streamline program requirements and reduce 

transaction costs by shifting performance risks from ratepayers to aggregators. It will also reduce the 

overall risk of large gaps in estimated and realized savings, especially in its ability to give a detailed 

view of persistence of savings. It will place the risk for program implementation on the implementers, 

rather than the ratepayers. The Commission has previously put in place the HOPPs program in order to 

pilot NMEC interventions and program designs.3 At this early stage, NMEC guidelines should be 

focused on the urgency of providing preliminary structure for the pending third party solicitations. At 

the same time it should provide flexibility for all actors to adjust and scale as program designs are 

proposed, tested, and improved and ensure NMEC can be used to verify savings at the program level.  

We have some concerns about the guidance as written, which we have articulated below. Our 

comments are broken into three sections: 1) Clarification requests and suggestions, hoping to clear up 

some ambiguities in the guidance after discussions we have had with CPUC staff; 2) General guidance 

and process comments, offering suggestions on how NMEC programs can be most effectively 

administered; 3) Areas for further research, which lays out areas where we believe a larger fact base can 

to be established to shape future guidelines. 

 

1) Clarification requests and suggestions 

 In general, it would help if there was clear articulation of how the multiple documents in the 

Rolling Portfolio Program Guidance Website relate to each other and how they relate to draft guidance 

from the program administrators for third party proposals utilizing NMEC.  

                                                
1 SB 350, De León. Clean Energy and Pollution Reduction Act of 2015. 
2 AB 802, Williams. Energy efficiency. 2015. 
3 ASSIGNED COMMISSIONER AND ADMINISTRATIVE LAW JUDGE’S RULING REGARDING HIGH 
OPPORTUNITY ENERGY EFFICIENCY PROGRAMS OR PROJECTS, Rulemaking 13-11-005, Nov. 14, 
2013. 



3 

Our understanding from discussion with Commission Staff is that the Draft Rulebook4 only 

applies to some of the NMEC programs but it is not entirely clear which programs fall under the 

rulebook and the accompanying LBNL Technical Guidance5 and which do not. We have been told that 

programs that focus on buildings with complex modeling requirements are governed by the rulebook 

and “aggregated” programs are not – clarification of these categories would be extremely useful.  

It is not clear if the LBNL technical guidance document covers all NMEC programs, all 

commercial NMEC programs or just a few projects with complex hard-to-model buildings. Nor is it 

clear what is meant by “complex hard-to-model buildings,” or what assumptions are being made about 

the nature of the building model in the LBNL ruleset.  Clarification of this would be helpful.  

The Rulebook refers to a “Reporting Requirements Section”6 but there is no “Reporting 

Requirements Section” contained in the Rulebook, just the link on the website to “Reporting” which 

downloads a zip file for Custom Project EAR Submission. Please clarify this cross-reference of 

materials. 

In the guidance, and as part of the April 30 CAEEC workshop, Staff seems to make a distinction 

between “aggregated programs” and IPMVP Option C and D models. We believe all or nearly all 

models used in NMEC will be Option C or D models, including the models used for aggregated 

programs. In essence, Option C models represent a whole building regression from weather and energy 

meter data – and sometimes other data such as occupancy – to a mathematical model of a building’s 

energy waveform. Option D models represent a mathematical simulation of the building itself, which is 

in some cases derived through regression against the energy meter and weather data, and in other cases 

from architectural level building analysis.  Table 1, below, lays out our thinking on this. Some 

clarification here would be helpful. 

In addition, we understand from conversations with staff that review for all but a few programs 

will take place at the program, not the project, level. In the same vein, we understand that model fit 

metrics will be determined generally at the program level. It would help if there was a structure 

articulated to lay out how various program types would be reviewed and what data will be part of a 

review. We suggest a structure in section two, below.  

                                                
4 Rulebook for Custom Program and Projects Based on Normalized Metered Energy Consumption (NMEC), 
Draft, v 1.0, March 23, 2018. 
5 Guidance for Program Level M&V Plans: Normalized Metered Energy Consumption Savings Estimation in 
Commercial Buildings, Draft, v 1.0, March 1, 2018. 
6 Rulebook, at 12. 
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2) Process and general guidance 

 

Process  

NMEC is a new opportunity for energy efficiency that needs a new perspective for review, and a 

process dedicated to addressing the unique issues and advantages it presents.  

We favor a continuation of the HOPPs review framework approach to assessing NMEC 

programs at this early stage. However, we recommend shifting accountability for initial NMEC review 

to the the Program Administrators while providing access for review to CPUC staff. The HOPPS review 

framework provides common review criteria for the CPUC, Program Administrators, and implementers 

as program designs evolve, but we agree is not sustainable in the current Advice Letter process. In the 

course of development all parties should have visibility into proposed methods and the CPUC and PAs 

will have detailed program data to track progress, inform evaluation; and program successes and failures 

can be used to inform the next round of solicitations.  

Notably, HOPPS envisioned a similar review process for all types of programs. This review, in 

HOPPs, is focused on establishing whether a program has a properly articulated M&V plan – 

articulating a general program description, measure treatment and a detailed description of the savings 

calculation method. HOPPs articulated that the few projects submitted individually would be submitted 

as custom projects but articulated that “staff will not perform the standard engineering workpaper 

review, and will instead only review ex ante savings estimates to consider whether they are within a 

reasonable range to meet the expectations of the project design.”7 We find this review process and 

standard acceptable for NMEC programs given their early stage and remaining uncertainty around some 

of the programmatic and technical questions.  

Crafting regulations and a review process that address that uncertainty while allowing programs 

to flourish is the principal challenge of this rulemaking. We offer the following multi step process for 

consideration for a revised review process:  

 

1. All Program Administrators should adopt one guide for review of third party NMEC solicitations 

with input and guidance from CPUC Staff. This could be the equivalent of the HOPPs review 

process or the PG&E NMEC Platform Guide, as carried out by the Program Administrators, to 

                                                
7 Rulemaking 13-11-005, at 27. 
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provide a checklist of considerations for preparing program-level M&V plans that is reviewed by 

program administrator and includes a public mechanism for updates based on field experience.  

Rationale: We agree that multiple factors should reasonably considered in the course of 

designing an NMEC approach. These considerations should be handled consistently across 

program administrators through a single check list and defines program-level M&V plans (not 

project-level criteria). Using a checklist also facilitates exchange of information between parties 

(e.g., CPUC, PAs and Implementers) to make sure all considerations are covered. 

2. Require Program Administrators to manage the initial review of all NMEC methods in the course 

of selecting implementers. This step is already cited by the program administrators to be 

included in review of abstracts, and program proposals for contracting and approval. Market 

sector EM&V working groups can be used to review and comment on NMEC method proposals 

in their monthly meetings or on an ad hoc basis. 

Rationale: Program administrators need to be accountable for the initial M&V plan to 

demonstrate program performance but within guidelines established by the CPUC. In D.16-08-

019 program administrators were given additional funding to support the function of NMEC and 

pay for performance via embedded evaluation.8  

3. Approval of program-level M&V methods by the CPUC would only be required if the contract 

was brought up for review (e.g., $5M threshold requirement for 3P contract review in D.18-01-

004);9 otherwise review alone would not affect implementation trajectory of the proposed 

programs.  

                                                
8 “We agree with the staff recommendation to increase the portion of the EM&V budget allocated to the program 
administrators to a maximum of 40 percent. This is in recognition of the increased emphasis on 1) NMEC and 
Pay for Performance, and 2) up front planning and market assessment associated with the market transformation 
and other programmatic emphasis in SB 350 and AB 802. This funding split should begin once the business plans 
are approved.”p 80 Decision D.16-08-019 - Decision Providing Guidance for Initial Energy Efficiency Rolling 
Portfolio Business Plan Filings; 
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M166/K232/166232537.PDF 
9 “However, because this process is expanding beyond previous levels, and to mitigate some of the risks identified 
and described above, we will require that any contract that has a value of $5 million or greater and/or a term of 
more than three years, be submitted to the Commission for approval via a Tier 2 advice letter. Contracts may be 
submitted in batches, at the discretion of the contracting utility.” p. 33 D.18-01-004 
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M205/K560/205560586.PDF 
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Rationale:  To prioritize reviews, manage volume and uncertainty risk the CPUC can be 

selective in its review of NMEC programs. Program Administrators will need to review and 

approve all M&V plans for NMEC programs. 

4. During program implementation, CPUC staff would have access to methods, information and 

results as they are available to monitor progress prior to claims reporting.  

Rationale: Given the nature of NMEC program designs (meter based), staff would be able to be 

track progress, rather than having to wait and rely only on ex-post analysis or having to piece 

the story together after the fact. Sector level evaluation working groups are an appropriate 

venue tos hare this information. These ongoing working groups can be used to identify issues 

and inform refinements to review requirements or program design..  

5. CPUC ex post evaluation of NMEC would review the method, adherence with the method, and 

could replicate the results, with comprehensive program data available. Based on their review of 

uncertainties, they can opt to conduct additional analysis or utilize alternative methods to true up 

the savings claims for ESPI payments. NMEC savings claims would be included on the 

‘uncertain measures list’ and included in the evaluated ESPI payments. Other feedback from the 

ex post evaluation activities would be used on a prospective basis to inform program 

improvements,y methods or data collection procedures, or review criteria as is the case for 

current evaluation activities. In short, CPUC would still exercise their full EM&V authority.  

Rationale: The function of ex post evaluation is to improve estimates (in this case methods) 

going forward, inform updates to the CEC load forecast and true up the utility shareholder 

incentive payments. For example, evaluation of Home Energy Reports (which have a 

measurement methodology for savings claims) ensures the methods were implemented according 

to plan (test replicability) and tackles additional questions as needed (for example backing out 

effects from upstream rebates that may have been accounted elsewhere). In NMEC the ratepayer 

only pays for performance that is delivered based on the approved method, and evaluation can 

be streamlined to verification as well as tackling other questions. 

 

Baselines 
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We have some concerns about how baselines were addressed in the March 23 guidance and want 

to make some suggestions for how baseline formation could be treated. We recognize that the 

Commission has taken up baseline policies in the August 2016 decision as it first had to grapple with the 

implications of shifting to existing conditions baseline as default per AB 802 and SB 350.10  In Table 1 

of D.16-08-019 the NMEC approaches are identified as existing conditions baseline, but large 

commercial and industrial processes have exceptions for normal and accelerated replacement.  

Staff has asked us to provide a taxonomy of NMEC programs we expect to see rolled out – we 

suggest that the taxonomy in Table 1 provides a convenient way to categorize NMEC programs.  

 

Table 1 

Sector NMEC use case Example 

program 

Likely 

measurement  

Performance 

measurement 

period 

Residential Savings 

verification 

Residential P4P Option C 1-2 years 

Commercial Savings 

verification 

Commercial 

whole-building 

Option C 1-2 years 

Long-term 

monitoring 

MEETS11 Option D 3+ years 

Industrial Savings 

verification 

Industrial capital 

projects 

Option C or D 

with sub-metering 

1-2 years 

Long-term 

monitoring 

Continuous 

Energy 

Improvement 

Option C or D 

with sub-metering 

3+ years 

 

 

                                                
10 D16-08-019  http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M166/K232/166232537.PDF 
11 Metered Energy Efficiency Transaction Structure. See http://www.meetscoalition.org 
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Achieving Confidence in NMEC Through Portfolios 

ASHRAE Guideline 14, from which the CPUC Guidelines are derived, specifies that the 

maximum acceptable level of savings uncertainty at the building-level is 50% (at the 68% confidence 

level). A better strategy is through aggregation of individual projects, which can, in most cases, deliver 

less than 25% portfolio-level savings uncertainty (at the 90% confidence level) with very reasonably 

sized portfolios. In this section, we use some testing OpenEE did for the California Energy Commission 

(CEC) as an illustration of the portfolios. This is one study with one modeling approach, but it illustrates 

the impact of portfolios on regulatory uncertainty.  

The CEC contracted with OpenEE to test the CalTRACK methods by using monthly data from 

over 50 million meters with the open-source OpenEEmeter. The test covered all four California IOUs, 

building sectors, and climate zones.  

The tests found that a relatively simple regression-based Normalized Metered Energy 

Consumption model can achieve the ASHRAE 14 uncertainty thresholds at a portfolio level for both 

residential portfolios and most types of commercial buildings, without the need for extensive site level 

non-routine adjustments on most buildings.  

These findings indicate that by focusing on portfolio-level uncertainty, we can maintain a high 

level of accountability while avoiding the overwhelming transaction costs associated with the CPUC 

custom review process, as well as the customer-incurred costs of detailed ongoing engineering 

adjustments for NMEC projects.  

The graphic below shows the results of millions of CalTRACK NMEC models that were run on 

actual commercial building data to identify those sectors where, (A) NMEC at a portfolio-level can 

apply, (B) requires submetering or adjustments, (C) needs additional variables (i.e. schedule for 

schools). 
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Figure 1. Commercial building sector vs. CV(RMSE) model fit characteristic.  

The building types that would be eligible for this type of approach are also the ones  that have generated 

the majority of savings in the 2013-2015 set of programs.  
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Figure 2. 2013-2015 Reported Gross Savings Distribution for IOU programs Source: EE Stats  

The power of portfolio aggregation is illustrated in the following chart. The fractional savings 

uncertainty at the portfolio level is plotted against portfolio size for random samples of office buildings 

in California, with the site-level filter set at a very lax level of 100%. For example, with average site-

level savings as low as 10%, a portfolio of a little over 250 buildings can easily achieve an uncertainty 

of lower than 25%.  

 
Figure 3. Effect of portfolio size on savings uncertainty for California office buildings.  

This data demonstrates that NMEC can achieve regulatory requirements for confidence through 

portfolios across most building sectors. Rather than tight control of each project, permissive building-

level thresholds could be set in order to include a greater number of acceptable buildings, and instead 

focus on achieving acceptable portfolio-level confidence.  

The program administrator will almost always have sufficient portfolio assets to ensure that 

mutual benefits are being delivered with enough confidence to assess portfolio-level impacts, without 

requiring that adjustments on each building be tracked, counted, and regulated. This is a regulatory 

framework that can enable scaled implementation.  
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Taking a portfolio approach allows the CPUC to regulate the confidence of energy savings 

claims made by utilities based on the performance of their portfolio to ensure impact was achieved, 

without having to micromanage the details of each project.  

Of course, the awareness of portfolio-level sufficiency does not foreclose aggregated portfolio 

program designs that engage the economics of individual buildings as well.   

The following three recommendations would ensure savings are delivered that meet the level of 

confidence specified by the CPUC and be counted towards the State’s goals: 

● For use cases where confidence in portfolio-level performance is required (e.g. aggregator-driven 

pay-for-performance, non-wires alternatives (NWA) procurements), we recommend using a 

permissive building-level CV(RMSE) threshold (100% is recommended), but requiring that a 

portfolio-level fractional savings uncertainty threshold be respected. 

● Establishing a portfolio-level uncertainty threshold will depend on the use case and should be set 

by the procurer. For example, an NWA procurement may require less than 15% uncertainty, 

while a regular pay-for-performance program may require 25%. An alternative approach could 

use a discount rate based on the uncertainty of a portfolio.  

● For use cases where high confidence in individual building results is required (e.g. customer-

facing performance-based incentives), ASHRAE Guideline 14 thresholds or models that have 

validated by PAs or, eventually, have been placed on the “verified list” as described in section 3, 

below, should be used. 

 

Achieving Confidence in NMEC through proper treatment of Non-routine Events (NREs) 

We expect the vast majority of NMEC programs to be Residential or Commercial programs that 

use NMEC as a savings verification tool. Baseline adjustment for non-routine events are generally not 

needed for NMEC metering for programs in which the measurement period is sufficiently short, and the 

aggregated measurement sufficiently stable, such that non-routine event effects during the measurement 

period are statistically unlikely. California’s existing residential P4P pilot program is an example of this. 

In such cases, programs employing baseline models that do not  adjust for non-routine events represent a 

very material improvement in accuracy and cost over current M&V methods.  

On the other hand, adjustment of metered savings for persistent non-routine changes in buildings 

generally will be needed for programs in which the stability of consumption data over the measurement 

period cannot be safely assumed. Programs focused on long-term monitoring are especially likely to 
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require adjustment for non-routine events. Seattle’s “energy as a service” program (a variant of MEETS) 

is an example. In such cases, the need to adjust metered savings would be statistically indicated. 

The necessity and form of NRE adjustments need to be considered at the program level, but 

given the current uncertainty and NREs, it is not appropriate to mandate NRE adjustments as overall 

guidance. If a program requires baseline adjustments, this need should be stated up front in the 

program’s plan. Adjustments should not be inserted after a program has been approved. This program 

M&V plan should provide the PA with enough detail to understand as part of program review how 

adjustments will be made and for CPUC staff to evaluate whether adjustments were justified. Programs 

should be designed to allow evaluators to recreate results and test efficacy of adjustments.  

We have a concern around how the CPUC is proposing treating Normal Replacement Measures 

for custom projects. Unfortunately, NMEC baseline models cannot be adjusted up front for Normal 

Replacement Measures in any practical, accurate, non-gameable way because the model has no way to 

know what measures and how much electric load to take out. In any case questions around Normal 

Replacement Measures should only be relevant to incentive program qualification, not savings 

measurement. Savings measurement should follow existing conditions baselines, as mandated by AB 

802. 

In the same vein, we would address Effective Useful Life (EUL) differently than proposed.  We 

recommend that program-level EULs are developed and approved during the proposal phase.  At this 

point the program-level EUL will be determined using a savings weighted approach.  Specifically, a 

program will develop a distribution of measures and related total program level savings, and then 

develop savings weights for the program.  EULs for the specific measures will be applied to each weight 

and rolled up for a savings weighted program-level EUL.  This EUL will govern program cost-

effectiveness until such point when an EM&V study is able to assess the actual program weights.  

In the LNBL technical guidance, a few statistical tests are recommended in order to determine 

whether models are accurately measuring savings. Assuming that these tests would be applied to all 

types of programs, we would suggest that the tests should be done at the program level rather than at the 

level of individual projects. A sizeable portfolio of buildings will give a better overall picture of model 

accuracy than testing the model against a single building would do. In addition, buildings with NRE 

events and/or adjustments should not be taken out of the goodness-of-fit metrics tests for fear of biasing 

results.  
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3) Suggestions for further investigation 

 

NRE adjustments 

Little work has been done to define the statistical thresholds for determining when NRE 

adjustments are needed – or, even, to determine the definition of a non-routine event or what physical 

non-routine changes in the building lead to what type of changes in energy use. This work must be 

performed by a trusted research organization such as LBNL. Streamlined and/or automated methods for 

making non-routine adjustments would also greatly benefit scaling up of NMEC processes. 

Groups such as ORA have asked questions about how models would make (or not make) 

adjustments for longer-term non-routine events such as a macro-economic shock (e.g., a recession). This 

is another area where we would suggest a two-pronged approach.  

First, some models may be well suited to monitor these non-routine events – there should be 

careful characterization of their performance by a party suited to study them, with sufficiently large data 

sets available to ensure confidence in the results. CPUC should invite presentation of models’ capable of 

participating, and fund the study. 

Second, in the evaluation stage, regulators may choose to adjust savings claims based on 

macroeconomic conditions through appropriate methods. Further research and discussions should be 

carried out to set the process for these adjustments before such a macro-economic shock takes place. 

 

Model validation 

 There are currently a relatively small number of actors in the NMEC marketplace, and a very 

limited set of models that are used to meter savings. However, in the long term, we expect a rapid 

expansion as the market matures and attracts more commercial interest. As new models are introduced, 

there must be a verification that these models are accurate and that they properly estimate savings in 

order to protect ratepayer interests.  

 The best way in the long term to assure that models are verified is to set up a process that 

effectively puts models that successfully go through a regulator-specified process on a “verified list.” 

For example, the process could verify basic model design; test model performance against out-of-sample 

datasets; it could specify that the model is approved for certain program types but perhaps not for others; 

it could specify data cleaning algorithms that the model must use for input data; it could specify 
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approved NRE adjustments and the process for going through them. The requirements models must 

meet need not be static – they may evolve as models become robust and as program needs evolve. One 

could imagine, for example, requirements around modeling homes with electric vehicle charging that 

evolve over time. 

 Once models have passed through the process, model stability could be periodically checked in 

an automated fashion by specifying an API that models must provide so that periodic spot-checks using 

test data can be made. 

 This approach – a version of which was proposed by the Future Grid Coalition as part of the 

Diablo Canyon proceeding12 – is, in fact, already in use but in an ad-hoc rather than a standardized 

fashion. It effectively takes what is going on now with HOPPs and makes it a regular as opposed to Ad-

Hoc process. For example as part of HOPPs, the PG&E Commercial Whole Building pilot is currently 

going through review. The CPUC consultant has received the raw project data, the data validation 

algorithm, the validated data used in the analysis, the LBNL model code, the implementer’s results, and 

fit statistics. The CPUC consultants will replicate the results. This is fine to start with, but programs 

need to evolve to a place where model review is standardized and lowers costs for all. 

These models are not models, but meters. The CPUC has established a standard process for 

approving meters.  It should adopt a process for, over time, approving NMEC meters. 

 

Data processing 

 There has been little to no guidance on data processing procedures. To avoid a garbage in-

garbage out problem and ensure savings accuracy, some basic guidelines would be helpful. This could 

start as a simple checklist and become more sophisticated over time. Examples of questions we would 

want to address are:  

 What are the standards for data completeness (meter, weather, other)? Where is data housed? 

What are processes for data cleaning? What are processes for data verification and checking? How do 

PAs/Regulators have access to data? Should there be a central data store? 

 

Measure persistence 

                                                
12 See e.g., OPENING POST-HEARING BRIEF OF FUTURE GRID COALITION, May 26, 2017, A.16-08-006, 
at 11. 
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Finally, we have an opportunity to use NMEC to get a grasp of measure persistence than the 

limited measure estimates that are currently the norm . While the upfront estimates may still need to rely 

on measure-based assumptions with NMEC, PAs and regulators will have the ability to monitor the 

persistence of savings at the meter. This monitoring and verification capability may make NMEC 

programs more valuable to ratepayers than traditional engineering-based savings calculations. To bring 

facts to the passionate discussions around effective useful life (EUL) of energy efficiency, we urge the 

CPUC to view NMEC as an opportunity to gather and analyze large volumes of real-world data.  
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