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Who Is ANSI?

A The American National Standards Institute |
leads standards, conformity assessment,
and related activities in the United States

A Founded in 1918, ANSI is a private, {poafit organization

A ANSI is not a government agency nor a standards developer

American National Standards Institute
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Who is the ANSI Energy Efficiency Standardization
Coordination Collaborative (EESCC)?

>

A crosssector group ofL60 experts

>

Convenedby the American National Standards Institute (ANSI

A Chairedbythe U.S. Department of Energgnd SchneideiElectric
A Involvingmore than50 member organizations and 4 federal agencies
A Industry
A Standards and code developing organizations (SDOSs) ‘
A Energyefficiencyfocusedorganizations = + ' 4 ,:2;""
. v/ -

Educational institutionsand other groups

ANSI
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Standardization Roadmap: Energy Efficiency in the Built Environ
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EESCC Standardization Roadmap

A 125 recommendations

- 109 standardsased

- 16 overarching workforce credentialing

STANDARDIZATION ROADMAP

A 1,500 dOWnloadS Energy Efficiency in the

Built Environment
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- Wideranging interest among stakeholders

- Individuals, companies, and orgs not previously involved

A EESClventoryDatabase
(available atvww.ansi.org/eesc) :
American National Standards Institute =
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EESCC Standardization Roadmap Overview

A Recommendationand timelines for action in five areas of focus:

Chapter One: Building energy and water assessment and performance standards
46 recommendations

ChapterTwo: System integration and systems communications
9 recommendations

Chapter Three: Building energy rating, labeling, and simulation
22 recommendations

STANDARDIZATION ROADMAP
Energy Efficiency in the

Chapter Four: Evaluation, measurement, and verification (EM&V) Built Environment
32 recommendations

Chapter Five: Workforce credentialing
16 overarching recommendations Co o

American National Standards Institute

ANSI
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Roadmap Benefits. . .

For Industry . . .

¢ Awarenes®f standardizatioractivitiescurrently underway and forthcoming

- Thisallows companies to more quickly assassl understand standardbat areavailable and helps
facilitate important decisions regarding programs, products, or services

- Industrycan also use the roadmap to target standards participation efforts, and to identify commercial
opportunities for energyefficienttechnologies

For Government. . .

¢  Providesa useful resource ostandardizatiorsolutions that can be implemented at federal, state, local levels
¢ Can be used to identify and prioritize areas where government may be able to direct assistance to the

standardizatiorcommunity

For Standards Developing Organizations . . .

¢ AssistsSDOs in identifying priority areaswbrk and opportunitiegor collaboration ancharmonization

¢ Recommended timelines help SDOs prioritize activiiies the neasterm (0-2 years), mieerm (2-5 years),
and longterm (5+ years)

ANSI
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Chapter One

Building Energy and Water
Assessment and Performance Standards

ANSI
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Chapter OneBuilding Energy and Water Assessment and
Performance Standards

A Focuse®n systems in buildings that pertain to energy and water efficiency
A 46 recommendations address gaps across 14 topical areas
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Chapter OneBuilding Energy and Water Assessment and
Pe\[formance Standards
OEFYLX S 3IFKLI IylFrfeara YR NBO2YY
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identified three areas of nee(bee Roadmap Section 1.2 for full gap analysis/recommendgation

¢ Window installation guidance for effective energy, air, and moisture management
Significaneffort is needed to develop and deliver meaningful window installation guidance that could be
adopted into voluntary programand incorporatednto building codes. In the field, training is needed
with a specific focus on replacement window installation to deliver effective energy, air, and moisture
management

A Recommended Timelin@:2 years

¢  Lifecycle valuation of envelope improvement
Ascodes and standards evolve, a life cycle assessment (LCA) methodology for valuing options should be
given further consideration and should be included, whaossible.

A Recommended Timeline:Dyears

¢  Standards that evaluate insulation and material performance in reducing heat flow under dynamic
conditions

- The current standard, ASTM318, is static (a steaestate, one temperature test); a more dynamic

A A v A W
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. heat capacity at a range of temperatures, relative humidity, and air flow infiltration rates.
ANS’A Recommended Timelinec@ years
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Chapter Two

System Integration and Systems Communications

ANSI
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Chapter TwoSystem Integration and Systems Communications
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recommendations envision a unified ability for buildings and their components (loads, storage, onsite generation) to beethand
controlled in the context of building and grid optimization. The points and links for standardization are indicated below.
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Chapter TwoSystem Integration and Systems Communications

A Chapter Two examines how building seystems could be integrated to manage the energy
use of a building or campus of buildings for maximum efficiency

- Future gains in energy efficien®guirean understanding of the total system energy profile of the
sub-systems in a building or campus

9 gaps/recommendations:

A. Common information models and taxonomies

Communication between building energy management systems and the grid
Consistentdata communication

Methodology and identification of energy data formats and attributes
Measurementand monitoring protocols for energy data

Methodologyfor energy information sharing

Methodology of integrating the building susystems into an energgystem

r o6 mm o O W

Standards to provide for a building energy information model

(\I. Workforce training and certification programs
American Nationai Standards lnslitute Slide 15



Chapter TwoSystem Integration and Systems Communications
Example gap analysis and recommendations

Four gaps/recommendations are provided as examples b&@sRoadmap Sectiod.3for full
gap analysis/recommendatijn

¢ Common information modelsind taxonomies
Standards are needed around common information models and taxonomies using common protocols to transmit data
between the building and the Smart Grid, so that Smart Grid service providers can utilize data in a consistent way.

A Recommended timeline: nederm: 0-2 years

¢ Communicatiorbetween building energy management systems and tied
Asstandards are implemented to support communication between building energy management systems and the grid,
there will be an ongoing need for standards to supmmtmmunication.

A Recommended timeline: miterm: 2-5 years

¢  Consistentdatacommunication
Standardsare needed to support more consistent data communication back to the utility or sqyrasgder.

A Recommended timeline: nederm: 0-2 years

¢ Methodology and identification of energy data formats and attributes
There is a need for standards that provide for the development of the methodology and identification of the commonly
exchanged device, asset, process, and system integration parameters and specifications (data formats and attributes)
related to significant energy uses or objectives of an energy managesystam.

ANS’ - Recommended timeline: nederm: 0¢2 years
Ammerican National Standavds bnz itute Slide 16



Chapter Three

Building Energy Rating, Labeling, and Simulation
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Chapter ThreeBuilding Energy Rating, Labeling, and Simulation

A 22 recommendations address identified gaps
- Section 3.1: Building energy rating and labeling (3 gaps)
- Section 3.2: Building energy simulation (19 gaps)

Topical Areas Gaps/Recommendations

3.1, Building energy rating and labeling

3.2.1.1, Energy simulation for code compliance and asset rating 5

3.2.1.2, Energy simulation for whole -building EE incentives

3.2.1.3, Building energy simulation for use in EM&V

3.2.2.1, Energy simulation software capabilities and accuracy

3.2.3, Energy simulation professionals
( ANSI
American Nationai Standards oz (itate Slide 18




Chapter ThreeBuilding Energy Rating, Labeling, and Simulation
Example gap analysis and recommendationdfating and_abeling

These activities rely on similar calculation engines and are characterized by large diversity across many
dimensions. Excerpts from thegs/recommendation$ollow (SeeRoadmap SectioB.1.5for full gap
analysis/recommendation

¢ Data Availability
If further development or refinement of existing operational ratings is to take place, additional steps should be
taken to expand or establish new data sets that can be used to create operational ratings. Additionally, steps
could be taken to establish criteria or standards for guiding data collection by organizations seeking to collect
building performance data for operational rating development.

A Recommended timelin®:2 years

¢  Taxonomy and Terminology
Differentsystems use different definitions for common terms such as baseline, benchmark, label, reference, etc.
As a result, itan be difficult to compare or quickly understand the structure and design of various rating systems.
Further dialogue (and consensus where possible) is needed to clarify terminology used in this field

A Recommended timeline:-Dyears

¢ Rating and Labeling Directory
Thereis no central resource or catalogue that outlines existatgng and labeling systemandtheir focus. There
Ad Ly 2LIRNIdzyAde F2N GKS SadlotAaKYSyd 2F || O2yaa
RAFFSNBYUOG LINPIAINFXYa YR RA&Odza&aSa SIOK LINPINIFYQa RS

@ Recommended timeline:Dyears
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Chapter ThreeBuilding Energy Rating, Labeling, and Simulation
Example gap analysis and recommendationsSiarulation

This chapter aims to improve the use of simulation tools in a spectrum of activities. Examples from the
gaps/recommendations are provided beld#eeRoadmap SectioB.2.for full gap analysis/recommendation):

Simulation for Code Compliance and Asset Rating

¢ All codes and beyondode programs should use a single rule set for performarath modeling
A Recommendetmeline: Initiate in the neasterm: 0-2 years; mayake longer to be fully implemented

¢  Prescriptive baselines should not change, but performance above that fixed baseline can be ratcheted up
A Recommended timelined-2 years

¢ Rule sets need to be better defined, more comprehensive and more robust
A Recommended timelingd-2 years

Simulation for WholeBuilding Energy Efficiency Incentives

¢ Areasonable goal is for a first versionABHRABtandard 209Ffor low-rise, residential buildingsio be
published along with the next update to ASHRAE Standard 90.1 inRBHRAE Standard 140 will eventually
address the simulation tool suitability gap, but the effort to bring the standard to the necessary level will require a
significant volume of detailed measured data, and therefore may evolve slowly. Accelerating the development of
the standardg specifically on the data gathering and model reconciliation activities that underlie the stagdard
will require substantial resources.

@ Recommended timeline2-5 years
American Nationai Standards lnslitute Slide 20



Chapter Four

Evaluation, Measurement, and Verification
(VLAY
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Chapter FourEM&V
(Evaluation, Measurement, and Verification)

A 32 recommendations to advance the field of EM&V

4.1.2.1, Site -specific verification, IPMVP Option A, B, C, and D
4.3.1, Top-down and bottom -up methodological approaches

4.4.2.3, Energy performance indicators 1
T

ANSI
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Chapter FourEM&V
Examples of Statistical Methodologies Guidance

California Evaluation Framework 2004 California Public Utility Commission Sample design, combining uncertainty, types of error,
regression modeling, survival analysis, power analysis

Uniform Methods Protocols 2013 U.S. Department of Energy Sample design, combining uncertainty, types of error,
measure-specific regression modeling

IPMVP (Appendix B) 2012 Efficiency Valuation Organization Types of error, combining uncertainty, general regression
analysis
FEMP M&V Guidelines 2008 U.S. Department of Energy Sample design, combining uncertainty, types of error,

regression modeling

ASHRAE Guideline 14 2002 ASHRAE Types of error, sampling (brief), combining uncertainty
(brief), modeling and prediction error

Energy Efficiency Program Impact Evaluation Guide 2012 State and Local Energy Efficiency Action Network (SEE Action) Sample design, combining uncertainty, types of error,
regression modeling

WEQO021, Measurement and Verification Of Energy 2012 North American Energy Standards Board (NAESB) Sample design, types of error, meter accuracy
Efficiency Programs Model Business Practices requirements, validation editing and estimating (VEE), M&V
plan requirements, reporting

REQ.19, Model Business Practices for the Measurement 2012 NAESB Sample design, allowed savings determination approaches,
and Verification of electrical energy and demand meter accuracy requirements.
impacts of Energy Efficiency Programs

ISGNE Manual 2012 1ISO New England Sample design, types of error, meter accuracy
requirements, VEE

PJM Manual 2013 PJM Sample design, types of error, meter accuracy
requirements, VEE

ANSI

Ammerican National Standavds bnz itute Slide 23


http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=253page=EESCCTabs&tr_offset=25&itemId=253&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=253page=EESCCTabs&tr_offset=25&itemId=253&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=253page=EESCCTabs&tr_offset=25&itemId=253&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=275page=EESCCTabs&tr_offset=50&itemId=275&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=275page=EESCCTabs&tr_offset=50&itemId=275&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=275page=EESCCTabs&tr_offset=50&itemId=275&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=271page=EESCCTabs&tr_offset=25&itemId=271&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=271page=EESCCTabs&tr_offset=25&itemId=271&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=271page=EESCCTabs&tr_offset=25&itemId=271&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=274page=EESCCTabs&tr_offset=50&itemId=274&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=274page=EESCCTabs&tr_offset=50&itemId=274&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=274page=EESCCTabs&tr_offset=50&itemId=274&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=2659page=EESCCTabs&tr_offset=550&itemId=2659&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=2659page=EESCCTabs&tr_offset=550&itemId=2659&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=2659page=EESCCTabs&tr_offset=550&itemId=2659&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=315page=EESCCTabs&itemId=315&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=315page=EESCCTabs&itemId=315&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=315page=EESCCTabs&itemId=315&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=316page=EESCCTabs&itemId=316&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=316page=EESCCTabs&itemId=316&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=316page=EESCCTabs&itemId=316&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=231page=EESCCTabs&trackerId=3&itemId=231&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=231page=EESCCTabs&trackerId=3&itemId=231&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=231page=EESCCTabs&trackerId=3&itemId=231&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=267page=EESCCTabs&itemId=267&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=267page=EESCCTabs&itemId=267&show=view
http://toolswiki.ansi.org/tiki-view_tracker_item.php?itemId=267page=EESCCTabs&itemId=267&show=view

Chapter FourEM&V
Example Gap Analysis/Recommendations for Statistical Methodologie

The areas where current guidance for statistical calculations and reporting are either inconsister
or absent entirely are:

¢ Quantifying uncertainty in regression models for all time periods. (e.g., monthly, daily, hourly)
Leveraging the CA Evaluation Framework requirements on presenting uncertainty, a voluntary standard
should be developed that would apply to regression models.

A Recommended timelin@:5 years

¢ Quantifying uncertainty in energy simulation models, including standard reporting and documentation
of parameter assumptions
Guidelines should be developed that would provide model users information on: (1) how well a given
model replicates known building energy use; and (2) what the sensitivity of the model outputs to changes
in the model inputs is. For example, if hours of occupancy change, what is the energy use change in a ful
specified building energy model?

A Recommended timeline:2years

¢  General reporting of the identification and quantification of uncertainty beyond sampling error and
aggregating all areas of uncertainty in one analyssmework
Thiscould be a voluntary framework. Development could start with the requirements in the California
EvaluationFramework.

ANSI
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Chapter FourEM&V

Behavior Program Types and Issues

End user RCT design with opt-out
or opt-in

End user Opt-in by end user

End user Opt-in by end user, but

with a randomly -selected
subset of customers
targeted for
encouragement

Organizations of end
users, e.g.,
employees of a
business, children of
a classroom or
school, members of a
religious group

Opt-in at the organization
level with contained
chained exposure

Social network,
online community

Typically opt -in

ANSI
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End user premises

End user premises

End user premises

Organization member
premises (homes of
employees, homes of
schoolchildren, etc.)

Premises of social
network members

No

No

No

Yes

Low, assuming sufficient number
of treatment customers, and a
very low rate of opt -out

Medium-low in best -case scenario
in which there are sufficient
number of treatment customers
and there exists the opportunity

to use best available methods for
addressing various sources of bias,
especially selection bias

Low; the design addresses
selection bias, though the method
requires assumptions that may not
be met in some cases, and the
method also requires data
collection for a relatively large
number of customers

Medium-low when energy use data
of member premises is available
(note in particular that selection

at the organization level implies a
weaker case for selection bias at
the member level); high when this
data is not available and deemed
savings for claimed behaviors is
necessary

High due to difficulty of tracking
networks and getting data to
evaluate

Any program in which treatment
results from random assignment
from a pool of customers; currently,
energy report programs are the
common form

Web-based information programs,
opt-in home energy display
programs; opt-in programs at the
organization level when program
goal is on-site savings; opt-in
programs involving building
operator certification/training

Any opt-in program can be designed
as an RED program

Programs at businesses or schools
that organize "teams" (e.g., by
business department, by classroom)
that compete with one another to
save energy at the residences of
team members

A few programs are being operated
by utilities in various states

Slide 25



Chapter FourEM&V
Gap Analysis/Recommendations for BehaBased Programs

¢ Randomized controlledrials
Randomizedontrolled trials (RCTs) are the preferred design for behéhased programs.
To the extent that an RCT is not feasible, qi@éxgierimental designs as outlined in the SEE
Action report are the preferred alternative.

A Recommended Timelin@-2 years

¢ Impact evaluationapproach
Theimpact evaluation approach should be decided during the initial design of the program.
This provides the opportunity for the design to reflect the evaluation approach, and
YAYAYAT S&a (GKS fA1StAK22R 27F & Ozparfy2vdlvaloiité o6
excessively explore various statistical models for the purpose of finding savings agreeable tc
the client and implementer).

A Recommended Timelin@-2 years

(ans1
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Chapter FourEM&V
GapAnalysis /Recommendations for Effective Useful Life of EE Measures

¢  Strawguidance on the treatment oEULS
In the near term, a group of EM&V practitioners should convene to develop straw guidance on the
treatment of EULSs, including terminology and reporting or presentation practice. This guidance should be
vetted and incorporated into protocols especially for technical reference manuals.

A Recommended Timelin@-2 years.

¢ Assessing feasibility and usefulness of single national study using suranalysis
In addition, the practitioners should identify several measures, which produce significant portions of the
savings in programs nationally, to assess whether a single national study using survival analysis would b
feasible or useful given the long lives of many measures and rapid technological change.

A Recommended Timelin@-2 years.

¢ Studies ofEUL
Severaktudies of EUL should be undertaken to determine if survival studies could add accuracy to the
determination of EULs in a manner that could be standardized and lead to protocols on how such studies
could be undertaken in the future. As the EUL of a measure depends on the application of that measure,
this is particularly complex.

A Recommended Timelin2-5 years.

(ans1
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Chapter Five

Workforce Credentialing
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Chapter FiveWorkforce Credentialing

A Verifiable, standarddased workforce credentials serve as an anchor for growing energy efficiency
industries

A This chapter guides stakeholders in understanding, identifying, and selecting quality credentials

A 16 overarching recommendations

Topical Areas

5.1, Terminology: Defining Workforce Credentialing

5.2, Indicators of Quality Credentialing Programs

5.3, Role of Registered Apprenticeships in Workforce Credentialing

5.4, Determining Market Value of Workforce Credentialing Programs

5.5, The Role of Conformity Assessment in Building Confidence in
Credentialing Programs

5.6, Programmatic Accreditation for Training

5.7, Defining the Energy Efficiency Content of Occupations

5.8 Measuring Outcomes on the Performance of the Credentialed
Workforce

ANSI

American Nationai Standards oz litute

Recommendations

Slide 29



Workforce CredentialingSummary of Recommendations

Terminology(Section 5.1)

C Standard and industrgccepted credentialing and workforce terminology should be used to avoid confusion and promote
understanding for stakeholders searching for and utilizing conformity assessment programs.

Indicators of Quality Credentialing PrograniSection 5.2)

C Indicators of quality credentialing programs should be drawn on to guide stakeholders in selecting standards and conformity
assessment schemes.

¢ Both certifications and certificates for personnel should include assessment of attainment of competencies and skills.

C State and federal agencies should recognize accredited credentialing programs.

Role of Registered Apprenticeships in Workforce Credentialigction 5.3)

C Energy efficiency skills and knowledge should be incorporated into training and credentialing programs for traditional craft
occupations and other relevant professions, such as engineering and architecture. In instances in which this approach is not
feasible, training may focus on a specific skill area.

¢ Aclear, formal process beginning with a job task analysis should be used to delineate the knowledge, skills, andk8lties (
required for major occupations related to energy efficiency.

¢  Technical specifications for installation, maintenance, and operations of energy efficiency equipment and systems should be
formalized and then mapped to occupations, job task analyses, KSAs, training programs, and certifications.

Determining Market ValugSection 5.4)

¢ Credentials should hold demonstrated market value for workers, employers, and consumers.

¢ The energy efficiency industry and credentialing bodies should jointly market the quality assurances built into creddrgialing
workforce.

(ansi
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Workforce CredentialingSummary of Recommendations

TheRole of ConformityAssessmen{Section 5.5)

¢ Thirdparty accreditation of energy efficiency credentialing programs by an independent party should be encouraged to ensure
that the program has met established benchmarks for operating a competent and impartial credentialing program.

Programmatic Accreditation fofl raining(Section5.6)

¢ Energy efficiency training programs should be accredited to technical and programmatic content to assure workers perform jobs
safely and effectively. In some cases, the most appropriate accreditation body may exist outside of the current scoge of high
education accreditation.

¢ Energy efficiency training should result in an industupported program and curriculum that covers the knowledge, skills,
abilities, attitudes, and tasks each accredited program must deliver, thereby assuring greater consistency in the perfarmance
the graduate and future worker.

Defining the Energy Efficiency Content of Occupati¢@sction5.7)

C Stakeholders reviewing workforce credentials should review the job task analysis on which the certification or certdgaia pr
is based in order to determine if energy efficiency competencies and skills are included.

C Tobetter quantify an occupation's actual impact on energy efficiency, asi®p methodology is recommended. Occupations
should first be measured and ranked on how much of the job task analysis is related to energy using a comprehensive review of
the existing job task analysis. A second measure is an estimation of how much an occupation can impact the overall energy
efficiency of the building types the occupation serves. Combined, these two metrics give good indication if an occupation can
impact the energy marketplace.

Measuring Outcomes on the Performance of the Credentialed Workfdf@ection5.8)

C Outcomes on credentialing should be tied to job performance. Validation studies with-develloped methodology, sampling
plan, data collection tools, and protocols should show the link between the credentialed individual and job performance.

¢ Validation and impact studies are needed to promote models for credentialing organizations to implement in order to

ANS’ ’ consistentlygather and interpret data regarding the effectiveness of the credentialing programs in reducing energy use.
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EESCC Phase Two
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EESCC Phase Two

92120

EESCC recommendatiooanhelp bringabout significant energy and cost savings,
but first they must beacted upon

« [ U

e———
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Upcoming EESCC Activities:
Communicating, Coordinating, and Connecting

A PursuingAction on Closing Standardization Gaps
C Assesprogress to close standardization gaps identified in the roadmap
C Explore potential organizations to address gaps

C  Work withrelevant groupsand encourage collaborative efforts
to ensure gaps are addressed

C Facilitate coordination of standardization activities,
domestically and internationally

C Produces LINPAINBE&ZA NBLRZ2NI KAfHlgs IKGAY3I GKS O2ftlF 02N 0AODS

>

Educating DecisioiMakers and Stakeholders
C Communicate researetelated gaps to academia and research groups

C Conduct outreach to educate policymakers and otstakeholders

A Influencing International Standards Discussions
C Liaise with U.S. Technical Advisory Groups (TAGS) to ISO and IEC

C Educate U.S. TAGs on EESCC recommendatitre/saturn
caninfluence international standardization discussions

ANSI
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