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RECOMMENDATION TO NAESB EXECUTIVE COMMITTEE

                                       For Quadrant: 
Retail Electric Quadrants

                                       Requesters:

DSM/EE Subcommittee

                                       Request No.: 



                                       Request Title:
Business Practice Standards for Measurement and Verification of Energy Efficiency Products


1.  RECOMMENDED ACTION:
EFFECT OF EC VOTE TO ACCEPT RECOMMENDED ACTION:

	x
	Accept as requested
	X
	Change to Existing Practice

	
	Accept as modified below
	
	Status Quo

	
	Decline
	
	


2.  TYPE OF DEVELOPMENT/MAINTENANCE

	Per Request:
	Per Recommendation:

	x
	Initiation
	X
	Initiation

	
	Modification
	
	Modification

	
	Interpretation
	
	Interpretation

	
	Withdrawal
	
	Withdrawal

	
	
	
	

	x
	Principle
	X
	Principle

	x
	Definition
	X
	Definition

	x
	Business Practice Standard
	X
	Business Practice Standard

	x
	Document
	X
	Document

	x
	Data Element
	X
	Data Element

	x
	Code Value
	X
	Code Value

	
	X12 Implementation Guide
	
	X12 Implementation Guide

	x
	Business Process Documentation
	X
	Business Process Documentation


3.  RECOMMENDATION

SUMMARY:


The standards support the evaluation of annual and life cycle electrical energy and demand impacts of Energy Efficiency programs implemented by retail electric utilities.
Recommended Standards:

DISCLAIMER:  This document contains draft information on standards for the evaluation of annual and life cycle electrical energy and demand impacts of Energy Efficiency programs implemented by retail electric utilities.  The information contained within this document is not intended to replace applicable tariff, market rules, operating procedures, protocols or manuals, for retail Energy Efficiency (“Governing Documents”), and in the event of a conflict, the latter documents shall have precedence over these standards.

Contact information:  INSERT CONTACT/LEAD
WEQ-020  Business Practices Standards for Measurement and Verification of Energy Efficiency Products - Please see attached documentation.

REQ.000

New Abbreviations/Acronyms and Defined Terms to be added to REQ-000 ………. 
REQ.000-1
ABBREVIATIONS AND ACRONYMS 
	Abbreviation / Acronym
	Meaning

	M&V
	Measurement and Verification

	EM&V
	Evaluation, Measurement and Verification

	EE
	Energy Efficiency

	EERP
	Energy Efficiency Resource Provider 

	IPMVP
	International Performance Measurement and Verification Protocol


REQ.000-2
DEFINITION OF TERMS 
	Term
	Definition

	Baseline
	

	Capacity 
	

	Coincidence Factor
	

	Delta Watts
	

	Demand Reduction Value
	

	Energy
	

	Energy Efficiency
	

	Energy Efficiency Resource Provider
	

	Estimated Useful Life
	

	Evaluation
	

	Evaluation, Measurement and Verification
	

	Governing Documents
	

	Hours of Use
	

	Interactive Effects
	

	Measurement and Verification
	

	Peak Demand
	

	Program
	

	Project
	

	Portfolio
	

	Remaining Useful Life ETC
	

	ETC
	

	ETC
	

	ETC
	


REQ.023.13 Evaluation of Energy Efficiency Programs 
a. Introduction and Principles
i. Introduction and Principles

1. (Whereas) Energy Efficiency Programs are an increasingly important component of retail electric supply, offsetting the need for new generation and distribution capacity, reducing the overall cost to consumers of electric services, and reducing greenhouse gas emissions and other pollutants associated with the generation of electricity.      

2. (Whereas) The accurate estimation of impacts from Energy Efficiency Programs is necessary to guide investments in energy efficiency programs, improve program design and execution, and enable energy efficiency programs to be credited as resources in utility planning.  
3. (Whereas) Consistent methods and practices within political jurisidiction can faciliate comparison of Energy Efficiency Programs, help reveal best practices, and enahance credibility with some stakeholders.  Consistent methods across political jurisdictions could facilitate policies such as energy efficiency resource standards, programmatic carbon offsets, and performance compensation   schemes.  
4. (Whereas) An extensive body of Energy Efficiency Program evaluation research and large number of experts has emerged over the last several decades.  A substantial and diverse professional capacity is available to evaluate energy efficiency programs.
5. The intent of this Model Business Practice is to provide utilities, regulators, and others with greater understanding of how Energy Efficiency Programs are evaluated, highlight key issues that need to be addressed as part of an Energy Efficiency Program evaluation, suggest minimum acceptable practices for addressing some of those issues, and suggest sources for additional information.     

6. The intent of this Model Business Practice is to help utilities and regulators understand tradeoffs between evaluation cost and uncertainty, know what to expect and ask of program evaluators, ensure evaluations meet accepted industry standards if not best practices, and structure an evaluation oversight process that will maximize credibility with stakeholders.  The intent is to help ensure the highest quality and integrity of Energy Efficiency Program evaluations given inevitable resource constraints.   

7. In doing so, it our hope that this Model Business Practice for the Evaluation of Retail Energy Efficiency Programs will broaden the implementation and acceptance of energy reduction measures and practices.    
b. Applicability
1. This document contains Model Business Practices for the evaluation of the impacts of retail electric Energy Efficiency Programs administered and/or sponsored by retail electricity suppliers.  
2. These Model Business Practices do not provide guidance related to the compensation, design, operation, or use of Energy Efficiency Programs.  

3. These Model Business Practices do not provide guidance related to how the impact evaluation results are used.       
4. This version of the Model Business Practices Model Business Practice for the Evaluation of Retail Energy Efficiency Programs does not include guidance related to the evaluation of program design and implemntation (i.e., “process evaluation).   

5. This version of the Model Business Practices Model Business Practice for the Evaluation of Retail Energy Efficiency Programs does not include guidance related to the attribution of impacts among various programs.
6. Uncertainty prevails – The impacts of all energy efficiency programs have some degree of uncertainty due to their counterfactual nature – energy efficiency programs try to get people to do things they otherwise would not have done.  This version of the Model Business Practices Model Business Practice for the Evaluation of Retail Energy Efficiency Programs provides guidance related to estimating the effects of what people did compared to what they did before (i.e., the difference between pre- and post-implementation energy consumption).  It does not provide guidance related to what they would have done.   I GAVE THIS A SHOT BUT FIND IT HARD TO SAY WE’RE OMITTING NET EFFECTS, MUCH LESS EXPLAIN WHY. 
c. Business Practice Standards

i. Energy Efficiency Programs 
1. Varied Energy Efficiency Program Designs – Programs may and include (but are not limited to) consumer and supplier rebates, awareness campaigns, audits, training, technical assistance, direct installation, special financing, and demonstration programs. [Implication – All types programs should be evaluated.  Later will discuss how shome are easier and some harder to evaluate]         
2. Varied and Competing Objectives – There are many objectives ascribed to Energy Efficiency Programs (and Portfolios), including (but not limited to) lower consumer cost of energy services, lower ratepayer cost, immediate or long term responses to capacity constraints, reduced carbon dioxide emissions, reduced local emissions, and job creation.  These objectives are sometimes in conflict with one another.  [Implication –How the results of an impact evaluation are used will change depending on the objectives.  But the impact evaluation, in itself, can/should be neutral among these objectives.]       
3. Varied Energy Efficiency Measure Lives – Programs may target short-lived measures such as compact fluorescent lamps and maintenance or long-lived measures such as the installation of building insulation or replacement of chillers. [Impact evaluation cannot by itself be used to make portfolio or program design decisions – need other information.  Also, annual impacts can be misleading - -need to look at life-cycle impacts also]
4. Varied Program Incubation Terms – Some types of programs (e.g., a consumer awareness campaign) may be able to ramp up quickly over the course of months.  Others may take years to enlist trade allies and customer participation (e.g., a residential new construction program). [Impact evaluation cannot by itself be used to make portfolio or program design decisions – need other information.  Also, annual impacts can be misleading - -need to look at life-cycle impacts also] 
5. Varied Per Unit or Participant Savings – Some programs may draw large savings from each participant (custom industrial and commercial programs).  Some programs draw small per-unit savings (CFL programs). [Implication – Participant and unit counts are useful, but probably misleading intermediate indicators]    

6. Varied Total Savings – Some programs achieve large savings. Some achieve small savings.  This can be a function of market potential, programmatic resources, program design, or program execution. [Implication – Evaluation of total impacts is necessary, but not sufficient] 
7. Varied Clarity of Impacts – The impacts from some programs are easier to see and measure than others.  For example, it is easier to identify actions taken as part of a direct-install program than a consumer awareness campaign. [Implication – there may be little or no correlation between measurability and impacts]
8. ETC.
ii. General Evaluation Plan Requirements [This section describes elements of an evaluation plan, not recommendations for the content of those elements]   
1. Portfolio and Program Description – 
2. Program Logic -- Clear description and understanding of the logic associated with each program…….
3. Forecast Savings of Individual Programs  --  
4. Policy Context – Demonstrate understanding of evaluation policy objectives and stakeholders.   Potentially conflicting evaluation requirements – e.g., evaluation requirements for bids into forward capacity markets – should be acknowledged.
5. Proposed Allocation of Evaluation Resources Among Programs 

6. Existing Utility Tracking Systems – Preliminary assessment of utility program data quality and transferability…. 

7. Baselines – A detailed description of underlying assumptions for baseline and post installation energy use.  
8. Measure Efficiency -- A description of how energy efficiency measure eligibility is defined by each program and whether the efficiency of measures is assumed or actual.  
9. Verification of Measure Installation and Characteristics – Plans for verifying that measures are installed and operating as reported/assumed by utilities.   

10. Primary Data Collection Activities –Most frequently includes onsite metering of equipment power usage, logging hours of use, phone or in-person surveys of program participants and non-participants, interviews with trade allies and/or program administrators.      
11. Sampling Plans -- Primary data collection frequently involves sampling.  Sampling plans should include target confidence and precision levels, stratification methods, methods and assumptions (e.g., covariance) used to determine the required sample size.  Plans should discuss measures taken to minimize sources of sampling bias, including (a) construct validity; (b) sampling frame versus population; (c) selection bias (for a sample and for a census attempt where not all sites within the census received usable data); (d) non-response bias; (e) error in measuring variables; (f) sample homogeneity relative to project (external validity); (g) outlier data points; and (h) missing data.     
12. Metering Plan -- Description of plans for meter/logger installation, retrievals, training, data processing and quality control.
13. Survey Instrument Design --     
14. Key Reference Resources – In many cases, primary data specifically applicable to a jurisdiction will not be available and ex ante values and algorithms will be necessary.  Where using ex ante values and algorithms, should specify Technical Reference Manual and studies to be used and how/whether values and algorithms will be reviewed and tested for applicability to local conditions.   

15. Modeling – Should include purpose, type, data availability and reference other similar modeling efforts.       

16. Potential Sources of Bias – Potential bias should be discussed throughout the plan.  Plan should also include a section that discussed the various sources of bias in one place and discussed the implications for the evaluation of each program, and the portfolio, as a whole.  Plans to eliminate sources of potential bias should also be discussed. 

17. Sources of Uncertainty – Sources of uncertainty should be discussed throughout the plan.  Plan should also include a section that discussed the various sources of uncertainty in one place and discussed the implications for the evaluation of each program, and the portfolio, as a whole.  The trade-offs between cost and uncertainty should be discussed and general principles that the evaluator is using/will use to ensure value-maximization for the client.

18. Data Validation Procedures

19. Management Reporting     
20. Evaluation Reporting 

21. Evaluation Schedule

JL STOPPED 
iii. M&V Methodologies

1. Acceptable Methodologies
 Measurement and Verification methodologies used by the EERP shall be appropriate to the measure type and sensitivity requirements of the measurement techniques.  Acceptable methods shall include:
a. International Performance Measurement and Verification Protocol Option A: Partially Measured Retrofit Isolation/Stipulated Measurement. 
b. International Performance Measurement and Verification Protocol Option B: Retrofit Isolation/Metered Equipment.

c. International Performance Measurement and Verification Protocol Option C: Whole facility/Regression.

d. International Performance Measurement and Verification Protocol Option D: Calibrated Simulation.
e. Alternative acceptable Measurement and Verification Methodologies.
iv. Baseline Conditions

v. Statistical Significance

1. General Requirements
No description of the General Criteria
2. Sample Size
Specification for statistical error and precision in sampling.  The use of a bi-directional t-test (two-tailed) may be required of the EERP where performance reporting may result in both performance bonuses and or penalties.
a. Sample Error and Precision used by the EERP shall be 80/10 using a two-tailed test or 90/10 using a one-tailed test subject to regional market rules.

3. Sample Size Calculation
Sample size used by the EERP requires the use of a population coefficient of variation (c.v.) which may not be known at the time of sample design.  The sample size may be established using an estimate of Coefficient of Variation (c.v.) based on the following criteria:
a. The estimated c.v. for homogeneous populations used by the EERP shall be 0.5 and 1.0 for heterogeneous populations.

4. Sample Size Recalibration
Population sampling error and precision used by the EERP shall be recalibrated using a measured c.v.
a. The sample coefficient of variation used by the EERP shall be calculated from the measured sample population and applied to the reported estimate of sampling error and precision. 

5. Sampling Over Zones
Sampling used by the EERP over larger geographic areas shall be permitted such that:

a. Sampling over larger geographic areas used by the EERP shall meet error and precision requirements and must demonstrate control for sample bias.

vi. Measurement and Monitoring

1. Measurement and Monitoring Requirements 
Measurement and monitoring involve the collection of data of various types from equipment, measures and practices.   Monitoring parameters and variables shall be used in the calculation of the demand reduction value.  Categories of equipment, measures, or practices include but are not limited to: HVAC equipment, HVAC controls, building envelopes, interior/exterior lighting, major electric consuming equipment and weather sensitive loads.  
a. Monitoring parameters and variables used shall be documented by EERP and applicable to the equipment measure or practice for which a demand reduction value will be measured.

2. Monitoring Frequency and Duration 
Monitoring frequency and duration of sampling must be controlled by the EERP so as to reduce measurement error.
a. The frequency and duration of measurement and monitoring used by the EERP shall be sufficient to ensure an accurate representation of the demand reduction value during the performance hours or minimum reporting interval, whichever is less.  

vii. Measurement Equipment Specification

1. Measurement Equipment Requirements
Measurement Equipment devices used by the EERP shall have the following technical requirements:
a. All solid-state measurement, monitoring and data recording equipment shall meet or exceed the relevant standards set by the American National Standard Institute (“ANSI”) or equivalent standard for the equipment. 

b. Measurement, monitoring and data recording equipment that is directly measuring watt-hour, volt-hour, volt-ampere-hours, reactive volt-ampere-hour, and the associated demand components should conform to ANSI or equivalent standards for the equipment. 

c. Instruments or transducers for the analog or digital measurement of volt, volts-squared, amperes, amperes-squared, phase angle, volt-amperes, watts, and reactive volt-amperes should conform to ANSI or equivalent standards for the equipment. 

d. Data recorders that are recording pulses from measurement and monitoring devices shall use a pulse rate within the resolution capabilities of the recorder. 

e. All measurement, monitoring and data recording equipment installed on electric circuits with significant harmonics shall meet the relevant standards provided by the Institute of Electrical and Electronics Engineers (IEEE). 

f. Any measurement or monitoring equipment that directly measures electrical demand (MW) shall be a true RMS measurement device with an accuracy of no less than ±2%. 

g. Any measurement or monitoring equipment that directly measures electrical demand from three-phase devices shall be installed such that measurements are taken on all three-phases to account for any phase imbalance or an equivalent method that can measure electrical demand using two phases. 

h. Any measurement or monitoring equipment that directly measures electrical demand on circuits with significant harmonics shall have a digital sampling rate of at least 2.6 kHz as defined in the relevant IEEE Standards. 

i. Any measurement or monitoring equipment for proxy variables that do not directly measure electrical demand, including but not limited to voltage, current, temperature, flow rates and operating hours, shall have an accuracy rating such that the overall accuracy of the calculated demand (MW) using the proxy variables is not less than ± 2%. 

j. Any measurement or monitoring equipment of current (amps) and nominal voltage used to calculate electrical demand shall include the power factor of the end-uses in the demand (MW) calculations. 

k. Data recorders shall be synchronized in time, within an accuracy of ± 2 minutes per month, with the National Institute of Standards and Technology (“NIST”).  

l. All measurement, monitoring and data recording equipment shall be calibrated by the Project Sponsor,   independent calibration contractor, or designee,  to meet or exceed the International Measurement and Verification Protocol, the Federal Energy Management Program (“FEMP”) Measurement and Verification Guidelines, applicable American Society of Heating, Refrigeration and Air Conditioning Engineers (“ASHRAE”) standards, NIST, or equivalent standard for the equipment. 

m. All measurement, monitoring and data logging equipment shall be maintained in such a way as to meet or exceed industry and manufacturer maintenance standards.  

n. Documentation on all measurement, monitoring and data recording equipment maintenance and calibration activities shall be maintained in accordance with applicable regional record retention policies. 

o. Interval metering devices hat sample continuously and integrate values shall collect data at a frequency of one hour or less.  Interval meter devices that sample “snapshots” shall collect electricity usage data at a frequency of 15 minutes or less.

viii. Data Validation

1. All measured data used in the Demand Reduction Value calculations shall be validated using standard Validation Editing and Estimation (VEE) procedures.  
a. For Projects involving an individual facility or energy consuming equipment, the following validation checks on any interval data from an individual facility shall be made by the EERP: 
i. Time Check:  validate that the measurement devices time clock is within ± two minutes of the true time as defined by the National Institute of Standards and Technology.  
ii. Sum Check:  validate that the difference between the sum of the values recorded over the intervals and the value recorded by the meter over the same time-period is within plus or minus two percent. This check may be performed on either usage or pulse data, provided the data scaling is consistent throughout the period.  
iii. High/Low Check: establish minimum and maximum expected values for each Demand Asset, facility, or measure.  The minimum and maximum values shall be based on equipment ratings or historical equipment and/or facility usage data.  All interval data that is greater than the maximum expected value or less than the minimum expected value shall be identified. Any such interval data shall be deemed to fail validation.  
iv. Zero Value Check:  identify any interval data with a value equal to zero.  Verification of whether the zero value is the correct value for that interval shall be made.  If it is determined that the zero value is incorrect, substitution of a corrected or estimated non-zero value for the zero value may be allowed.  Under no circumstances shall a zero value be substituted for missing interval data.  
v. The EERP shall identify all estimated data used in the Demand Reduction Value calculations, as well as the methodology used to develop the estimate.  
vi. The EERP shall classify all data that has passed validation and used in the Demand Reduction Value calculations as either: (i) actual data, (ii) estimated data or (iii) missing data.  The data classification shall be stored along with the data values in the data retention and management system prescribed by the System Operator. 
REQ.023.14 4.  SUPPORTING DOCUMENTATION

a. Description of Request:

b. Description of Recommendation:

c. Business Purpose:

d. Commentary/Rationale of Subcommittee(s)/Task Force(s):

b. Standards for M&V of energy efficiency should consider a balance in rigor, which effects measurement investment cost.  M&V activities are commonly decided by the entity making the efficiency investment and are guided by the cost benefit, product specification and business model.  As such, methodologies for M&V have varying degrees of rigor or quantitative precision and accuracy.   A standard that can result in accurate valuation of implemented measures and practices, which is flexible, consistent, and cost effective, will be most useful to the industry and the public.  The standards reflecting the minimum requirement for M&V of Energy Efficiency should build on industry and public experience as well as accommodate evolutionary changes to the application of engineering, science and economics that are the basis of energy efficiency efforts.
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