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RECOMMENDATION TO NAESB EXECUTIVE COMMITTEE

                                       For Quadrant: 
Wholesale Electric Quadrants

                                       Requesters:

DSM/EE Subcommittee

                                       Request No.: 

2010 - WEQ AP Item 4(g)

                                       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 measurement and verification characteristics of Energy Efficiency products and services administered for application in the wholesale market and may be the subject of individual tariffs filed with and approved by the Federal Energy Regulatory Commission.
Recommended Standards:

DISCLAIMER:  This document contains draft information on standards for wholesale electricity Energy Efficeincy products and services in markets administered by Independent System Operators and Regional Transmission Organizations (hereinafter referred to as “System Operator”).  The information contained within this document is not intended to replace applicable Governing Documents for wholesale Energy Efficiency, and in the event of a conflict, the latter documents shall have precedence.

Contact information:  Eric Winkler, Ph.D., ISO New England, 413-540-4513, ewinkler@iso-ne.com

WEQ-020  Business Practices Standards for Measurement and Verification of Energy Efficiency Products - Please see attached documentation.

WEQ.000

New Abbreviations/Acronyms and Defined Terms to be added to WEQ-000 in support of 2010 WEQ AP Items 4(g) 
WEQ.000-1
ABBREVIATIONS AND ACRONYMS 
	Abbreviation / Acronym
	Meaning

	M&V
	Measurement and Verification

	EE
	Energy Efficiency

	EERP
	Energy Efficiency Resource Provider 

	IPMVP
	International Performance Measurement and Verification Protocol

	VEE
	Validation Editing and Estimation 


WEQ.000-2
DEFINITION OF TERMS 
	Term
	Definition

	Energy Efficiency Baseline
	Energy usage that would have occurred without implementation of the subject measure or project

	Energy Efficiency Capacity Resource
	A type of Demand Resource in which usage is reduced over a defined period of time measured in MW.

	 Demand Reduction Value
	Measurement of reduced electricity usage by a Demand Resource during a Demand Response Event or Energy Efficiency performance hours.

	Energy Efficiency
	Installed measures on Retail Customer facilities that  achieve a permanent reduction in electric energy usage while maintaining a comparable quality of service.

	Energy Efficiency Resource Provider
	An entity that is responsible for delivering Energy Efficiency.

	Governing Documents
	Documents that determine the interactions among parties in a wholesale electric market, including but not limited to: applicable law, regulatory documents (e.g. tariffs, rules, regulations), contractual agreements, manuals, and operational procedures.

	Measurement and Verification
	The process of determining  reductions in usage resulting from Demand Response or Energy Efficiency. 


WEQ.020 Measurement and Verification of Energy Efficiency Products

WEQ.020.1. Introduction and Principles
WEQ.020.1.1. Introduction and Principles

Energy Efficiency Resource Providers (“EERP”) that offer Energy Efficiency Resources into wholesale electricity markets must provide consistent and reliable evidence of  reductions in electrical usage for qualification and performance.  Methodologies for Measurement and Verification (“M&V”) of demand reduction shall be established by the System Operator and compliance with said requirements shall be the responsibility of the EERP. Compliance with the standards are intended to ensure that Energy Efficiency Resources are qualified for participation in the market and the Demand Reduction Values in performance reporting accurately reflect the demand reduction delivered to the electrical system. 
A Standard for M&V of Energy Efficiency has the potential to broaden implementation and acceptance of energy reduction measures and practices.  The standards are not design to establish or support any regulatory policy.
WEQ.020.2. Applicability
WEQ.1.2.1.1. This document contains information on standards for M&V of wholesale electricity Energy Efficiency products and services in markets administered by Independent System Operators and Regional Transmission Organizations (hereinafter referred to as “System Operator”).  The information contained within this standard is not intended to replace applicable Governing Documents applicable to wholesale Energy Efficiency, and in the event of a conflict, the Governing Documents shall have precedence over these standards. 

WEQ.1.2.1.2. These standards establish Energy Efficiency M&V criteria.  They do not establish requirements related to the compensation, design, operation, or use of Energy Efficiency services.  These standards do not require the System Operator  to offer services including Energy Efficiency.  Terms that are capitalized in these standards have the meanings ascribed to them in the Definitions of Terms section.

WEQ.1.2.1.3. These Standards include the requirements on EERPs for the Measurement and Verification of energy efficiency offered into wholesale markets.  References not limited to submission of materials, use of equipment,  measurement, sampling and calculations refer to materials submitted to the System Operator by the EERPs and actions taken by the EERP. 
WEQ.020.3. Business Practice Standards

WEQ.020.3.1. Energy Efficiency Requirements

The following criteria comprise elements of how energy efficiency may participate in wholesale markets but are not requirements for M&V of energy efficiency products in wholesale markets.  Detailed criteria in standards WEQ.020.3.3. to WEQ.020.3.12 shall constitute the  required elements of M&V for EERPs participating in Wholesale Electric markets.
WEQ.1.3.1.1. Installation and Eligibility 
Verified permanent load reduction behind the distribution meter resulting from installation of Energy Efficiency (EE) equipment, processes, or systems that exceed EE codes and standards at the time of commitment, installation or permanent load shifting.
WEQ.1.3.1.2. Modeling Energy Efficiency  
An Energy Efficiency Capacity Resource may be modeled in the system equivalent to other supply side resources. 
WEQ.1.3.1.3. Increase in Energy Efficiency Value 
Energy Efficiency Capacity Resource may be augmented via incremental or reconfiguration auctions, provided such resource is qualified in advance of the applicable auction. 

WEQ.1.3.1.4. Early Completion
Energy Efficiency Capacity Resource that is deliverable in a period in advance of the commitment period for which it originally cleared, may participate in prior commitment periods subject to qualification requirements.

WEQ.020.3.2. General Measurement and Verification Plan Requirements 
 
A document that defines specific M&V methods verifying the Demand Reduction Value is required of EERPs for qualification and participation in the program, market, product class or auction.  The following general elements of M&V plans are not required or exhaustive.  Detailed criteria in standards WEQ.020.3.3 to WEQ.020.3.12 shall constitute the  required elements of an M&V plan as specified in the regional Governing Documents.
WEQ.1.3.2.1. Project Description
The Project description includes a general description of the project location, facility types, measure types, estimated Demand Reduction Value, estimated cost of project (capital, operation and M&V) and savings.
WEQ.1.3.2.2. Schedule
Project schedule describes the timeline of a project buildout to be used for establishing qualification eligibility.  Plan shall specify a schedule of M&V activity during project buildout and during delivery period.
WEQ.1.3.2.3. Measure Description
Measure level characteristics including Demand Reduction Values based on metering, engineering estimates, or model simulation.

WEQ.1.3.2.4. Equipment/Process Specification and Documentation
Detailed description of existing and new equipment and process characteristics sufficient to establish Energy Efficiency Baseline calculations.

WEQ.1.3.2.5. Measurement and Verification Approach
Require justification of appropriate measurement methodology not limited to the four International Performance M&V Protocol (IPMVP) methodologies at the measure level. 
WEQ.1.3.2.6. Methodological Assumptions
A detailed description of underlying assumptions for Energy Efficiency Baseline and post installation energy use.

WEQ.1.3.2.7. M&V Activities: Energy Efficiency Baseline Period
A description of the period of time under which the Energy Efficiency Baseline will be quantified.
WEQ.1.3.2.8. M&V Activities: Post Installation Period
Description of activities conducted post installation to document actual Demand Reduction Values.
WEQ.1.3.2.9. Calculation and Adjustments
Detailed description of calculations used to establish Energy Efficiency Baseline and actual Demand Reduction Value.
WEQ.1.3.2.10. Metering Plan
Detailed description of meter management, not limited to maintenance, meter data collection and processing.
WEQ.1.3.2.11. Updated M&V Plan Components
Description of process by which M&V plan updates are made and documented.
WEQ.020.3.3. Post installation M&V Report Components

WEQ.1.3.3.1. Initial Post-Installation M&V Report: 
During the course of project buildout, a post-installation report shall be submitted by the EERP to the ISO/RTO to document the verified reductions resulting from installed measures. 

WEQ.1.3.3.1.1. Report shall be required at least annually.

WEQ.1.3.3.2. Updated Post-Installation M&V Report
An updated performance report shall be submitted by the EERP to the ISO/RTO to document achieved reductions for the purposes of establishing reduction values carried into subsequent delivery periods.

WEQ.1.3.3.2.1. Report shall be required monthly or annually.

WEQ.020.3.4. Performance Reporting

WEQ.1.3.4.1. Minimum Requirements
Performance reports shall be submitted by the EERP to the ISO/RTO to document achieved reductions during the delivery period.

WEQ.1.3.4.1.1. Report shall be required at least annually.

WEQ.020.3.5. M&V Supporting Documents

WEQ.1.3.5.1. Minimum Requirements
All reports, studies, specifications and other documents referenced by the EERP in the M&V Plan.
WEQ.1.3.5.1.1. Reports provided by the EERP shall be current and applicable to the measures.


WEQ.020.3.6. M&V Methodologies

WEQ.1.3.6.1. 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:
WEQ.1.3.6.1.1. International Performance Measurement and Verification Protocol Option A: Partially Measured Retrofit Isolation/Stipulated Measurement. 
WEQ.1.3.6.1.2. International Performance Measurement and Verification Protocol Option B: Retrofit Isolation/Metered Equipment.

WEQ.1.3.6.1.3. International Performance Measurement and Verification Protocol Option C: Whole facility/Regression.

WEQ.1.3.6.1.4. International Performance Measurement and Verification Protocol Option D: Calibrated Simulation.
WEQ.1.3.6.1.5. Alternative acceptable Measurement and Verification Methodologies.
WEQ.020.3.7. Energy Efficiency Baseline Conditions

WEQ.1.3.7.1. Energy Efficiency Baseline Criteria for all Energy Efficiency
Energy Efficiency Baseline conditions used by the EERP shall reflect the conditions under which new energy efficient equipment or processes are installed to provide a service function.  The four conditions shall include: 1) replacement of functional equipment still within its current useful life, 2) replacement of functional equipment beyond its current useful life, 3) unplanned replacement or failed equipment, and 4) new construction.
WEQ.1.3.7.1.1. The standard Energy Efficiency Baseline used by the EERP shall be the nameplate rating of the equipment meeting the level of efficiency required by applicable state code, federal product efficiency standard, or standard practice whichever is most stringent.  The standard Energy Efficiency Baseline may be applied at the time of commitment in the case of a forward commitment or at the time of installation.
WEQ.1.3.7.1.2. The current load Energy Efficiency Baseline used by the EERP shall be the existing load of operating equipment across the performance hours.  Use of current load Energy Efficiency Baseline may be applied to measures installed as a planned replacement or upgrade, subject to regional market rules.

WEQ.020.3.8. Statistical Significance

WEQ.1.3.8.1. General Requirements
No description of the General Criteria
WEQ.1.3.8.2. 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.
WEQ.1.3.8.2.1. 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.

WEQ.1.3.8.3. 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:
WEQ.1.3.8.3.1. The estimated c.v. for homogeneous populations used by the EERP shall be 0.5 and 1.0 for heterogeneous populations.

WEQ.1.3.8.4. Sample Size Recalibration
Population sampling error and precision used by the EERP shall be recalibrated using a measured c.v.
WEQ.1.3.8.4.1. 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. 

WEQ.1.3.8.5. Sampling Over Zones
Sampling used by the EERP over larger geographic areas shall be permitted such that:

WEQ.1.3.8.5.1. Sampling over larger geographic areas used by the EERP shall meet error and precision requirements and must demonstrate control for sample bias.

WEQ.1.3.8.6. Sample Bias Control
Types of potential sampling bias used by the EERP include, but are not limited to: (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.

WEQ.1.3.8.6.1. Sampling plans submitted by the EERP shall demonstrate and document that population sampling bias is minimized.

WEQ.020.3.9. Nominated Energy Efficiency Value Calculations/Demand Reduction Value Calculations

WEQ.1.3.9.1. Nominated Energy Efficiency Values for Weather Sensitive Loads
Calculation of Demand Reduction Values may include estimated modifiers or variables.
WEQ.1.3.9.1.1. Estimated modifiers and variables used by the EERP in the calculation of the Demand Reduction Value shall include but are not limited to: coincidence factor, realization rate, equipment failure rate, and normalization method for weather sensitive loads.

WEQ.1.3.9.2. Reduction in the Final Nominated Value
If the reported Demand Reduction Value does not meet the precision standard, the final performance value may be reduced.
WEQ.1.3.9.2.1. Regional market rules shall dictate the calculation of further reductions to reported Demand Reduction Values.

WEQ.020.3.10. Measurement and Monitoring

WEQ.1.3.10.1. 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.  
WEQ.1.3.10.1.1. 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.

WEQ.1.3.10.2. Monitoring Frequency and Duration 
Monitoring frequency and duration of sampling must be controlled by the EERP so as to reduce measurement error.
WEQ.1.3.10.2.1. 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.  

WEQ.020.3.11. Measurement Equipment Specification

WEQ.1.3.11.1. Measurement Equipment Requirements
Measurement Equipment devices used by the EERP shall have the following technical requirements:
WEQ.1.3.11.1.1. 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. 

WEQ.1.3.11.1.2. 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. 

WEQ.1.3.11.1.3. 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. 

WEQ.1.3.11.1.4. Data recorders that are recording pulses from measurement and monitoring devices shall use a pulse rate within the resolution capabilities of the recorder. 

WEQ.1.3.11.1.5. 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). 

WEQ.1.3.11.1.6. 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%. 

WEQ.1.3.11.1.7. 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. 

WEQ.1.3.11.1.8. 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. 

WEQ.1.3.11.1.9. 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%. 

WEQ.1.3.11.1.10. 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. 

WEQ.1.3.11.1.11. Data recorders shall be synchronized in time, within an accuracy of ± 2 minutes per month, with the National Institute of Standards and Technology (“NIST”).  

WEQ.1.3.11.1.12. 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. 

WEQ.1.3.11.1.13. All measurement, monitoring and data logging equipment shall be maintained in such a way as to meet or exceed industry and manufacturer maintenance standards.  

WEQ.1.3.11.1.14. Documentation on all measurement, monitoring and data recording equipment maintenance and calibration activities shall be maintained in accordance with applicable regional record retention policies. 

WEQ.1.3.11.1.15. Interval metering devices that 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.

WEQ.020.3.12. Data Validation

WEQ.1.3.12.1. All measured data used in the Demand Reduction Value calculations shall be validated using standard Validation Editing and Estimation (VEE) procedures.  
WEQ.1.3.12.1.1. 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: 
WEQ.020.3.12.1.1.1 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.  
WEQ.020.3.12.1.1.2 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.  
WEQ.020.3.12.1.1.3 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.  
WEQ.020.3.12.1.1.4 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.  
WEQ.020.3.12.1.1.5 The EERP shall identify all estimated data used in the Demand Reduction Value calculations, as well as the methodology used to develop the estimate.  
WEQ.020.3.12.1.1.6 The EERP shall classify all data that have 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. 
4.  SUPPORTING DOCUMENTATION

a. Description of Request:

b. Description of Recommendation:

c. Business Purpose:

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

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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