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Disclaimer

This presentation was prepared as an account of work sponsored by the United States
Government. While this presentation is believed to contain correct information, neither the
United States Government nor any agency thereof, nor The Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or assumes
any legal responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercial product, process, or
service by its trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof, or The Regents of the University of California. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof, or The Regents of the University of
California.

Ernest Orlando Lawrence Berkeley National Laboratory is an equal opportunity employer.

Copyright Notice

This presentation has been authored by an author at Lawrence Berkeley National Laboratory
under Contract No. DE-AC02-05CH11231 with the U.S. Department of Energy. The U.S.
Government retains, and the publisher, by accepting the article for publication, acknowledges,
that the U.S. Government retains a non-exclusive, paid-up, irrevocable, worldwide license to
publish or reproduce the published form of this manuscript, or allow others to do so, for U.S.
Government purposes.
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* Part | - Demand Response and Energy Efficiency Targeted to Reduce Peak Electricity
Demand or Integrate with Demand Response

. Grid-Interactive Efficient Buildings Roadmap recommendations
. Detailed list of state indicators for advancing demand flexibility

. Example local actions

e Part Il - Traditional Energy Efficiency Indicators for Electricity and Gas — Available at

Also see infographic at the link immediately above
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https://emp.lbl.gov/publications/state-indicators-advancing-demand

Glossary

Demand flexibility (DF): Capability provided by DERs to reduce, shed, shift, modulate or generate
electricity; also called energy flexibility or load flexibility.

Demand response (DR): Change in the rate of electricity consumption in response to price signals or
specific requests of a utility.

Demand-side management (DSM): The modification of energy demand by customers through
strategies, including EE, DR, distributed generation, energy storage, electric vehicles, and/or time-of-
use pricing structures.

Distributed energy resource (DER): A resource sited close to customers that can provide all or some of
their immediate power needs and/or can be used by the utility system to either reduce demand or
provide supply to satisfy the energy, capacity, or ancillary service needs of the grid.

Energy efficiency (EE): Ongoing reduction in energy use to provide the same or improved function.

Grid-interactive efficient building (GEB): Efficient \
An energy-efficient building that uses Components BUILDING SYSTEMS

smart technologies and on-site DERs to e
provide demand flexibility while co- .
optimizing for energy cost, grid services,

and occupant needs and preferences ina "7 =TT TelE

continuous and integrated way. —
Peak demand: The maximum load LT

during a specified period of time. HVAC PLUG LOADS

v

GRID INTERACTIVE
EFFICIENT BUILDINGS
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https://gebroadmap.lbl.gov/

Project Purpose and Focus

* |dentify objectives and key indicators for state activities
that advance demand flexibility (DF) in buildings —
legislation, utility regulatory proceedings, executive
orders, and programs

* |llustrate progress to date
— lllustrative examples, not an all-inclusive list

* |dentify trends, gaps, and opportunities
* Focus on two types of distributed energy resources

— Demand response (DR) — primarily incentive-based,
dispatchable programs (e.g., direct load control, interruptible
rates, demand bidding/buyback, and emergency DR), with
some indicators for time-based rates (Part 1)

— Energy efficiency (EE)
* Targeted to reduce peak demand or integrate with
demand response (Part )
* Traditional EE — annual reductions in electricity and
natural gas consumption (Part ll)

* States can use these indicators to assess the status of
their policies, regulations, and programs and consider
paths to enable greater building DF and EE to meet their
own energy and related goals.
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Context (1)

G
G

EFFICIENT CONNECTED SMART FLEXIBLE
Persistent low energy use Two-way communication Analytics supported by Flexible loads and
minimizes demand on grid  with flexible technologies, sensors and controls co- distributed generation/
resources and the grid, and occupants optimize efficiency, storage can be used to
infrastructure flexibility, and occupant reduce, shift, or modulate
preferences energy use

e Buildings account for >70% of consumption and carbon emissions in the U.S. power
sector. Grid-interactive efficient buildings (GEBs) combine EE and DF to remake buildings
into a clean and flexible resource.

* By 2030, GEBs could save up to $18 billion per year in U.S. power system costs ($100B-
$200B by 2040)* and reduce power sector carbon emissions by 6%.

*Among the benefits not captured in these estimates:

* Avoided or deferred need for distribution capacity

* Reduced need to build renewable energy facilities to meet state portfolio requirements

* Additional consumer benefits like greater choice and control and, in some cases,
improved building comfort

* Higher cost savings in a future with significant electrification of heating and
transportation as EE and DF reduce the need for supporting grid infrastructure

SEE
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Context (2)

* DOE’s goal for GEBs: Triple EE and DF in U.S. buildings by 2030, compared

to 2020

* The GEBs Roadmap includes recommendations to support GEB adoption
and overcome barriers, organized in four pillars. This state indicators
project relates primarily to Pillar 4, supporting DF deployment through

state and federal enabling programs and policies.*

& Ones

PILLAR 1 PILLAR 2

Advancing GEBs
through research
and development

Enhancing the
value of demand
flexibility to
consumers

SEE Action
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PILLAR 3

Empowering
GEB users and
operations

PILLAR 4

Supporting demand
flexibility deployment
through state and
federal enabling

programs and
policies

*See Appendix A


https://gebroadmap.lbl.gov/

Objectives for State Actions™

Environmental
— Reduce energy waste
— Meet clean energy, climate, and electrification goals
— Improve integration of variable renewable energy
Reliability/resilience
— Reduce peak demand

— Modernize electricity systems to enable DERs, grid flexibility

Economic
— Keep electricity costs down
— Reduce utility disincentives to EE and DF adoption by decoupling utility revenue from utility retail sales

— Encourage utility investments in EE, DF, and electrification through alternate cost recovery methods
and performance-based incentives

— Improve performance of existing EE and DR programs and rate designs and test new ones
— Facilitate participation of DER aggregators
— Improve DER consideration in utility system planning
Other objectives
— Improve building energy performance
— Provide DF incentives to consumers through programs and rate designs
— Accelerate adoption and use of technologies that enable DF, EE, and electrification

— Integrate EE and DR goals with other state policies (e.g., jobs)

SEE *Reasons expressed in legislation, requlatory
STATE ENERGY EFFICIENCY ACTION NETWORK proceedlngs’ and executlve OrderS




Typology of State Demand Flexibility Indicators (1)

Appliance and
equipment
standards

Building energy codes Utility planning

==’  ASHRAE standards

Value EE measures
based on when savings
occur

Provide credit for DF
measures through
compliance paths

rlnclude grid-interactive‘
requirements and open
standards for
communication and
automated load
management

f *Allow use of a carbon )
emissions-based metric
for compliance, based
on predicted energy
consumption and CO,
emission factors

*Incorporate new

(e.g., 90.1,189.1)

Include provisions
for equipment
capable of
automated load
management in
response to a signal
from the utility,
aggregator, or
regional grid
operator

SEE
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EE resource standards
(EERS) include peak
demand targets or a
multiplier for energy
savings during peak

demand hours

States requiring utilities
to acquire all cost-
effective EE account for
the time-sensitive value
of EE

DR is included in EERS or
is eligible to meet clean
energy standards

Load management
standards encourage
shifting electricity use to
times with lower carbon
emissions

Storage requirements
include thermal
technologies

Integrated resource
planning considers DF
measures and time-
sensitive value of EE

Electricity system
planning accounts for
= interactions between
DERs and between DERs

and other resources

Distribution system
planning considers EE,
DR, and other DERs as
non-wires alternatives

Utilities provide access to
system level data to
support customer and
third-party solutions

Planning for DR is
= coordinated with the
regional grid operator

Utility planning related

= to DF includes equity
strategies

| EE program goals include

peak demand reduction

Cost-effectiveness
assessments of EE
programs consider time-
sensitive value of savings

EE program performance

= metrics include carbon

emissions

Requirements for DR

== programs include DR/DF

potential studies

DR program goals
include significant
increases in peak
demand savings over
time

Requirements are
established for new

utility programs to
reduce peak demand

Programs for
= utility customers
address equity

Pay for
performance
= programs reduce

peak demand
through EE + DF

DR programs
= regularly tracked
and evaluated

Locational value
informs
incentive rates
for EE and DR

Programs
address multiple
DERs to achieve

DF

Utility programs
are coordinated
with state and
local

government
programs and
electricity
markets



Typology of State Demand Flexibility Indicators (2)

Advanced metering

infrastructure and
metering data

plans provide a
business case for AMI
= deployment, with
costs and benefits
monetized to the
kfullest extent possibIeJ

AMl is in place, or

|| deployment has been

approved, for most
utility customers

Customers and their
designated third party
== have granular and
timely access to meter

data

Utilities provide
energy management
== tools on web portal or
customer mobile

7 . Y
Grid modernization

devices

Rate design

Demand charges for
commercial customers are
applied only to peak demand
periods, or charges are higher
Lduring peak demand periodsJ

Time-based rates provide
strong price signals for peak
demand reductions

Retail rates are more
reflective of hourly system
costs and location

*Robustness of approved
programs is regularly tracked
and evaluated

«State EE incentive and financing
programs incorporate DF or new
DF mechanisms are established

State lead by example programs
demonstrate enabling
technologies for DF and widely
share results

Benchmarking and transparency
programs track and report on
metrics for energy use, energy
savings, peak demand reduction,
and DF

*Home energy rating programs
include DF measures

*State RD&D programs test
approaches for increasing DF and
quantifying benefits and costs

State energy planning

Related state policies
and regulations

DF is included as an
explicit means to reach
broader state energy
goals in state master
energy plans, resilience
plans, renewable
energy goals,
decarbonization goals,
and electrification plans

( N
Utilities and other program
administrators have an
opportunity to earn
financial incentives for
achieving or exceeding
peak demand reduction
and DF targets

Revenue decoupling is in
place for electric utilities

Climate change policies

consider the role of DF in

reducing GHG emissions
from buildings

Grid modernization policies
and regulations consider DF

See Appendix B for a detailed list of state demand flexibility indicators by category.

SEE /
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EXAMPLE STATE ACTIONS ILLUSTRATING
PROGRESS TO DATE

Thanks to E9 Insight and Natalie Mims Frick
SEE for help identifying some of these examples.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

11

SISy, 1
M
\"ﬁ{ﬁi‘i



Building Energy Codes

e Code values EE measures based on when savings occur

— CA’s building energy code includes a Time Dependent Valuation (TDV) compliance
metric (section 100.2). The maximum energy consumption that a proposed building, or
portion of a building, can be designed to consume is based on the TDV. The TDV energy
calculation is used to compare proposed designs to their energy budget under the
performance compliance approach. TDV multipliers vary for each hour of the year and by
energy type, climate zone, and building type.

* Compliance paths provide credit for DF measures

— Under (section 150.1(b)), builders can use EE, DR,
thermal storage, and energy storage to reduce the size of the required solar PV system by 40% or
more, while maximizing benefits to homeowners, the grid, and the environment. The allowable
reduction is based on TDV of modeled energy consumption of the building, accounting for its DF
measures and solar generation.*

* Code includes grid-interactive requirements and open standards
for communication and automated load management

— of CA’s 2019 nonresidential code requires that certain types of buildings are DR

ready.

*Additional Title 24 standards:

— Occupant Controlled Smart Thermostats (Appendix JAS)

— Heat Pump Water Heater Demand Management (Appendix JA13)
— Demand Management (Section 110.12)

\ SEE
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https://www.energy.ca.gov/sites/default/files/2021-06/CEC-400-2018-020-CMF_0.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-400-2018-020-CMF_0.pdf
https://www.energy.ca.gov/sites/default/files/2020-05/Appendix_D_DemandResponsiveControls.pdf

* Equipment capable of automated load management

in

Appliance and Equipment Standards

response to a signal

(SB 49, 2019) requires the adoption and periodic updating of
cost-effective appliance standards to facilitate deployment of
flexible demand to reduce greenhouse gas (GHG) emissions
associated with wasteful energy consumption. Among the
priorities are appliances that are interoperable or open source.
(See )

requires new electric storage water heaters to include a grid-
communications port that meets CTA-2045 or similar
communication standards.

adopted a similar requirement, pursuant to an
to accelerate EE in the state’s built environment and directing
establishment of new appliance standards that promote load
management strategies. The CTA-2045 standard is now in statute

( )-

13


https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201920200SB49
https://www.energy.ca.gov/proceedings/energy-commission-proceedings/flexible-demand-appliances
https://apps.leg.wa.gov/wac/default.aspx?cite=51-56-0500
https://www.oregon.gov/energy/Get-Involved/rulemakingdocs/2020-08-31-Appliance-Standards-Permanent-Rules-Filing.pdf
https://www.oregon.gov/gov/Documents/executive_orders/eo_17-20.pdf
https://olis.oregonlegislature.gov/liz/2021R1/Measures/Overview/HB2062

Resource Standards (1)

* EE resource standards (EERS) include peak demand targets

- —e.g., CO( ) required the Public Utilities
Commission (PUC) to set goals for DSM programs to achieve 25% peak
demand reduction from 2019-2028, compared to a 2018 baseline

e States account for time-sensitive value of EE

— New England states rely on public to
assess cost-effectiveness of demand resources down to an hourly level

- requires PSC to set EE targets for energy and peak demand savings ( )
* DRincluded in EERS or eligible to meet clean energy standards

— NV Portfolio Energy Credits ( ) provide a
— MN counts load management* and beneficial electrification** toward higher energy savings goal under

— DF s eligible for , requiring retail electricity providers to use qualifying
clean resources, including reductions in load, to meet a portion of peak load — focusing on periods of
highest electricity demand net of renewables output

- on achieving 100% clean energy by 2045 includes analysis of a “high
flexibility” scenario with improved ability to shift demand to times of surplus supply for ~S1B savings/yr

— Ml’s energy waste reduction standard ( ), focused on EE, allows load shifting and renewable
energy to meet up to 10% of the standard

*...an activity, service, or technology that changes the timing or the efficiency of a customer's use of energy that allows a utility or a customer to:
(1) respond to local and regional energy system conditions; or (2) reduce peak demand for electricity or natural gas.
**Results in net reduction of source energy on a fuel-neutral basis, net reduction of GHG emissions, cost-effective, and improves utility’s system load factor

8 SEE .
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https://database.aceee.org/state/energy-efficiency-resource-standards
https://capitol.texas.gov/tlodocs/82R/billtext/pdf/SB01125F.pdf#navpanes=0
https://leg.colorado.gov/bills/hb17-1227
https://www.synapse-energy.com/project/avoided-energy-supply-costs-new-england-aesc
http://www.leg.state.fl.us/Statutes/index.cfm?App_mode=Display_Statute&Search_String=&URL=0300-0399/0366/Sections/0366.82.html
http://www.floridapsc.com/library/filings/2020/13530-2020/13530-2020.pdf
https://www.leg.state.nv.us/Session/22nd2005Special/bills/AB/AB3_EN.pdf
https://puc.nv.gov/Renewable_Energy/RPS/PEC_Trading_Program/
https://www.revisor.mn.gov/bills/text.php?number=HF164&type=bill&version=2&session=ls92&session_year=2021&session_number=0
https://www.mass.gov/clean-peak-energy-standard
https://www.energy.ca.gov/sb100#anchor_report
http://www.legislature.mi.gov/documents/2015-2016/publicact/pdf/2016-PA-0342.pdf

Resource Standards (2)

* Load management standards encourage shifting electricity use to times with lower
carbon emissions

- are designed to support the state’s goal for
carbon-free electricity supply

» Storage requirements include thermal technologies

— Thermal technologies* are eligible for CO’s storage procurement requirements

*A technology that stocks thermal energy by heating or cooling a storage medium so that the stored energy can be used later, either for heating
and cooling applications or for power generation

L SEE

STATE ENERGY EFFICIENCY ACTION NETWORK
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https://www.energy.ca.gov/proceedings/energy-commission-proceedings/2020-load-management-rulemaking
https://leg.colorado.gov/sites/default/files/2018a_1270_signed.pdf

Utility Planning (1)

* Integrated resource plans (IRP) consider DF measures and time-sensitive value of EE

Oregon PUC requires modeling EE and DR on a par with other resources (Order )

the state’s largest utility to acquire at least 400 MW of DR by
2023 and conduct a cost-effectiveness study on acquiring another 1,000 MW of DR (~20%
of the utility’s system peak) by 2025; more recently, the required additional DR
evaluation (also see Xcel Energy’s and related )

SC ( ) requires utilities to include EE and DR in IRPs and provide
opportunities for customer measures to reduce or manage electricity consumption to
reduce utility peak demand and other drivers of electric utility costs

HI PUC requires demand-side resources to be treated on a consistent and comparable
basis with supply-side resources, in part by developing supply curves for EE, modeling
supply curves as portfolio options that compete with supply-side options, and
explicitly analyzing cost and risk ( ; )

e Planning accounts for interactions between DERs and other resources

WA ( ) requires electricity supply to be carbon-neutral by 2030 and carbon-
free by 2045; the state also requires modeling DERs on a par with other resources,
assessing DER impacts on utility loads and operations, and incorporating distribution

planning into IRPs

d SEE
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https://apps.puc.state.or.us/orders/2007ords/07-047.pdf
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b978E98E8-C6BD-4851-80E2-14ED10400D48%7d&documentTitle=20171-128000-01
https://www.lec.leg.mn/2019/appendix-a-compliance-matrix.pdf
https://www.xcelenergy.com/company/rates_and_regulations/resource_plan_overview/upper_midwest_energy_plan
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showeDocketsSearch&showEdocket=true
https://www.scstatehouse.gov/sess123_2019-2020/prever/3659_20190508.htm
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A20K05B61158J00380
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A21D14B32642J00166
https://app.leg.wa.gov/billsummary?BillNumber=5116&Initiative=false&Year=2019

Utility Planning (2)

Distribution planning considers EE, DR, and other DERs

— Several states consider locational value of DERs for non-wires
alternatives (NWAs) — e.g., CA, CO, DE, DC, HI, ME, MI, MN, NV,
NY, RI ( ; )

Utilities provide access to system level data — Y, CA,

Utility planning for DR is coordinated with regional grid
operator

— (2014) requires regulated utilities to include DR in resource adequacy (RA) and
long-term procurement plans. The CPUC also must appropriately value DR and establish
RA requirements for utilities, including DR, in coordination with CAISO. (See

)

* Event-based utility DR programs receive capacity credit only if integrated into the CAISO market or
embedded in CEC’s base case load forecast (CPUC ). RA capacity from utility DR
programs is allocated to load-serving entities as DR credits that are counted towards their RA
requirements, as determined by CAISO ( ).

vz

— IL( ) requires retail DR products to satisfy DR requirements of the
regional grid operator, including any applicable capacity or dispatch requirements

L SEE
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https://www.oregon.gov/puc/utilities/Documents/DSP-Schwartz-Presentation.pdf
https://emp.lbl.gov/publications/locational-value-distributed-energy
https://jointutilitiesofny.org/utility-specific-pages/system-data
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M288/K311/288311944.PDF
https://www.pepco.com/SmartEnergy/ReliabilityImprovements/Pages/CurrentReliabilityProjects.aspx
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201320140SB1414
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M385/K021/385021548.PDF
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M156/K099/156099197.pdf
https://docs.cpuc.ca.gov/WORD_PDF/FINAL_DECISION/102755.PDF
https://www.ilga.gov/legislation/publicacts/99/099-0906.htm

Utility Planning (3)

» Utility planning related to DF includes equity strategies

— WA ( ) requires utilities to file reports demonstrating how “all customers are
benefiting from the transition to clean energy.” require utility plans to:

* Provide “analysis of whether the forecasted distribution of benefits and reductions of burdens
accrued or are reasonably expected to accrue to highly impacted communities, vulnerable
populations, and all other customers”

* “Describe how the utility intends to reduce risks to highly impacted communities and vulnerable
populations associated with the transition to clean energy”

Other state equity policies affect utility regulation (beyond planning)

* MA( ) requires the DPU to include equity among six priorities for meeting
statewide GHG emission limits (in addition to safety, security, reliability of service,
affordability, and reductions in GHG emissions)

e CO({ ) requires the PUC to adopt rules for “all of its work” to “...consider how
best to provide equity, minimize impacts, and prioritize benefits to disproportionately
impacted communities and address historical inequalities”

* OR({ ) adds the following to factors the PUC may consider for classifying
utility services for retail rates: “differential energy burdens on low-income customers and
other economic, social equity or environmental justice factors that affect affordability for
certain classes of utility customers”

* ME( ) requires equity considerations to be incorporated in decision-making
at the PUC and other state agencies

\ S EE See

STATE ENERGY EFFICIENCY ACTION NETWORK
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http://lawfilesext.leg.wa.gov/biennium/2019-20/Pdf/Bills/Session%20Laws/Senate/5116-S2.SL.pdf?cite=2019%20c%20288%20%C2%A7%201
https://www.commerce.wa.gov/wp-content/uploads/2020/12/CETA-Adopted-Rules-Combined-File.pdf
https://malegislature.gov/bills/192/S9
https://leg.colorado.gov/bills/sb21-272
https://olis.oregonlegislature.gov/liz/2021R1/Measures/Overview/HB2475
http://legislature.maine.gov/legis/bills/getPDF.asp?paper=HP1251&item=3&snum=130
https://emp.lbl.gov/publications/advancing-equity-utility-regulation

Utility Programs (1)*

EE program goals include peak demand reduction

— CA’s defines peak period for EE savings calculations
(see )
— Connecticut include peak demand reduction

Cost-effectiveness assessments of EE programs consider time-sensitive value of
savings**

EE program metrics include carbon emissions

— optimizes energy and
peak demand savings goals, plus GHG benefits of EE,
in a single metric

— Several other states include avoided carbon emissions in \
avoided costs and cost-benefit analysis — e.g., New England states ( )

Requirements for DR programs include potential studies
- for Xcel Energy’s service area in MN

— focused on potential for dispatchable load -shifting DR

SEE *Including third-party administrators

STATE ENERGY EFFICIENCY ACTION NETWORK * *See
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http://www.deeresources.com/index.php/homepage
https://docs.cpuc.ca.gov/publisheddocs/published/g000/m232/k459/232459122.pdf
https://portal.ct.gov/DEEP/Energy/Conservation-and-Load-Management/Conservation-and-Load-Management
https://www.ethree.com/public_proceedings/energy-efficiency-calculator/
https://ma-eeac.org/plans-updates/
https://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=385864616
https://www.synapse-energy.com/project/avoided-energy-supply-costs-new-england-aesc
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7B10FBAE6B-0000-C040-8C1D-CC55491FE76D%7D&documentTitle=20197-154051-03
https://www.michigan.gov/mpsc/0,9535,7-395-93308_94792-552726--,00.html
https://dms.psc.sc.gov/Attachments/Matter/e4a2d986-e363-4b6e-b5ff-1f85aeae4808
https://eta-publications.lbl.gov/sites/default/files/ca_dr_potential_study_-_phase_3_-_shift_-_final_report.pdf
https://emp.lbl.gov/publications/time-sensitive-value-efficiency-use

Utility Programs (2)

DR goals include significant increases in peak demand savings over time

: 465 MW in 2019, 476 MW in 2020, 489 MW in 2021, 503 MW
in 2022, and 520 MW in 2023

approved up to 200 MW of additional DSM and DER programs to address peak demand needs of
Alabama Power customers, in addition to 1,200 MW of active DSM options

New utility programs required to reduce peak demand

VA directed utilities to design new programs to shift loads
HI Commission issued a and subsequently approved

AZ Commission required APS to file an (EE, DR and
storage) and compensate aggregators for resulting benefits including capacity, demand reduction, load
shifting, locational value, voltage support, and ancillary and grid services (see to help inform tariff)

Active DR programs for all market sectors are among the new programs CT DEEP approved in the
utilities” 2021

Programs for utility customers address equity

for EE programs
to support equity for EE programs

Pay for performance programs

directed utilities to focus on pay for performance structures for DR programs

d SEE
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https://www.dora.state.co.us/pls/efi/efi_p2_v2_demo.show_document?p_dms_document_id=887182&p_session_id=
https://www.pscpublicaccess.alabama.gov/pscpublicaccess/PSC/PSCDocumentDetailsPage.aspx?DocumentId=130c03ad-fde5-4af7-84fe-64f6b0155382&Class=Order
https://lis.virginia.gov/cgi-bin/legp604.exe?181+ful+CHAP0296+pdf
https://puc.hawaii.gov/wp-content/uploads/2014/04/Order-No.-32054.pdf
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A18A25B61528I00497
https://edocket.azcc.gov/search/docket-search/item-detail/22809
https://docket.images.azcc.gov/E000014379.pdf?i=1625502339256
https://portal.ct.gov/DEEP/Energy/Conservation-and-Load-Management/Conservation-and-Load-Management
https://oregonpuc.granicus.com/MetaViewer.php?view_id=2&clip_id=423&meta_id=22071
https://portal.ct.gov/DEEP/Energy/Conservation-and-Load-Management/Equitable-Energy-Efficiency
https://www.coned.com/en/save-money/rebates-incentives-tax-credits/rebates-incentives-tax-credits-for-commercial-industrial-buildings-customers/business-energy-pro
http://www.dpuc.state.ct.us/DEEPEnergy.nsf/c6c6d525f7cdd1168525797d0047c5bf/d80f7ae5059c5efc8525868e00598e40/$FILE/Determination_Approval%20with%20Conditions%202021%20Plan%20Update%20%202020%20PMI%20Adjustment%20(002).pdf

Utility Programs (3)

DR programs are regularly tracked and evaluated — e.g., , , and
required to report quarterly and ; is updated
annually, ensures consistent definition of peak demand reduction across utilities and measures, and

provides consistent energy values for evaluation
Locational value informs incentive rates for EE and DR

vd

Portland General Electric’s is evaluating a
wide range of DER technologies and customer value
propositions for DF, focused on three distribution substations
representative of its service area

include locational value
are designed to maintain distribution system reliability
. programs for Commercial System Relief (21hr notice) and Distribution Load Relief (2 hr notice)

Programs address multiple DERs to achieve DF

In , EE funds can be spent on active demand reduction (EE, DR, batteries)
In VT, EE funds can be used to reduce GHG emissions through thermal and transportation efficiency

In CA (R. 20-05-012), a portion of distributed solar incentives is allocated to heat pump water heaters,
including a set-aside for vulnerable households, to shift load to off-peak periods

GA and AL projects demonstrate integrated EE, DR, and storage technologies

is using Grid Services Purchase Agreements to aggregate, forecast, and coordinate
DERs like PV, battery systems, and grid-enabled water heaters for energy, capacity, reserves, and
frequency control to keep electric grids stable and reliable

SEE
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https://webapp.psc.state.md.us/newIntranet/Casenum/CaseAction_new.cfm?CaseNumber=9648
https://psc.ga.gov/search/facts-docket/?docketId=42311
https://www.icc.illinois.gov/docket/P2017-0312/documents
https://dms.psc.sc.gov/Attachments/Order/93d2a455-d015-4a7c-b277-1328647353da
http://www.texasefficiency.com/index.php/emv
https://portlandgeneral.com/about/who-we-are/innovative-energy/smart-grid-test-bed/
https://www.sallan.org/pdf-docs/ValueofEnergyEfficiency_New%20York.pdf
https://s3.documentcloud.org/documents/7216843/DLM.pdf
https://www.coned.com/en/save-money/rebates-incentives-tax-credits/rebates-incentives-tax-credits-for-commercial-industrial-buildings-customers/smart-usage-rewards/smart-usage-rewards-for-reducing-electric-demand
https://ma-eeac.org/wp-content/uploads/2019-2021-Three-Year-Energy-Efficiency-Plans-DPU-Order_01.29.19.pdf
https://epuc.vermont.gov/?q=downloadfile/490692/144020
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M339/K524/339524901.PDF
https://www.georgiapower.com/company/news-center/2019-articles/georgia-power-pultegroup-celebrate-opening-atlantas-first-smart-neighborhood.html
https://www.hawaiianelectric.com/hawaiian-electric-and-open-access-technology-international-plan-for-innovative-grid-services-wins-puc-approval

Utility Programs (4)

e Utility programs are coordinated with state and local government programs and wholesale
electricity markets

— provides energy audits, installs EE measures and advanced
thermostats, and provides whole-house retrofit services for state weatherization participants

( )

— provides data for customers to comply with local benchmarking requirements
— New England EE and DR program administrators bid into

— to develop proposals for new models for DR to integrate
into CAISO markets (see )

— established a policy for third -party aggregators in order to:

* Promote retail DR programs and rate schedules, including utilities contracting with aggregators and
utilities bidding DR in RTO markets

* Promote participation of DR in RTO wholesale markets and programs in a manner that preserves
the Commission's jurisdiction, authority, and ability to regulate and monitor those efforts

* Reasonably maximize access to cost-effective demand-side resources within LPSC's jurisdiction

* Retain for retail ratepayers the benefits created by DR mechanisms that delay or reduce the need
for new generating capacity or purchased power agreements

S SEE
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https://amerenillinoissavings.com/residential/explore-finance-energy-saving-projects-for-your-home/instant-savers-assessment/
https://ilsag.s3.amazonaws.com/AIC-2021-Evaluation-Plan-FINAL-2021-02-26.pdf
https://www.comed.com/WaysToSave/ForYourBusiness/Pages/EnergyUsageData.aspx
https://www.iso-ne.com/markets-operations/markets/forward-capacity-market
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M198/K319/198319901.PDF
https://gridworks.org/wp-content/uploads/2019/01/LoadShiftWorkingGroup_report_final.pdf
https://lpscpubvalence.lpsc.louisiana.gov/portal/PSC/ViewFile?fileId=np1vFjeSHwg%3d

AMI and Meter Data

* Grid modernization plans provide a business case for AMI deployment
- e.g, and

« AMlisin place, or deployment has been approved, for most utility customers
— 107 million smart meters deployed by year-end 2020, covering 75% of U.S. households

; see for status by state and utility)
— Example DF-related deployment: As directed by NJ Energy Master Plan, Atlantic City Electric’s
AMI application ( ) includes programs to “enable customers and utilities to

take advantage of technology to manage energy consumption, enhance opportunities for
demand response and load shifting, and respond to price signals." The utility
intends to incorporate AC load shifting capabilities.

e Access to meter data by customers and their designated third party

™

— Texas’ statewide online data portal,

— specifies data sets available to customers, data
hosting policies, third-party access, a data access and privacy framework, and
customer usage data available through a customer portal

* Energy management tools on web portal or mobile device

— enables customers to use their cell phone to
control and monitor their smart home (e.g., smart thermostat, plugs and
switches) from any location

. SEE ]
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https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A18F22B12824C01409
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A19C25B50035J00133
https://www.edisonfoundation.net/-/media/Files/IEI/publications/IEI_Smart_Meter_Report_April_2021.ashx
https://www.smartgrid.gov/voices_of_experience
https://publicaccess.bpu.state.nj.us/CaseSummary.aspx?case_id=2109377
https://www.smartmetertexas.com/
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A20E21B44345C00621
https://www.pepco.com/News/Pages/Pepco%E2%80%99sSmartHomePilotProgramOpensNewDoorstoEnergySavingsforCustomers.aspx

Rate Design

Offer time-based rates with strong price signals and opt-out offerings
— adopted default time of use (TOU) rates for residential customers — e.g., see

— for PSCo residential customers ( ), with a
seasonally differentiated flat opt-out rate ( )

— provides $1.25/kWh saved below customer’s average
energy use on peak demand days; no enrollment required

Consider rates more reflective of hourly system costs

— PSCo voluntary critical peak pricing rate for commercial customers ( )

— is based on wholesale market prices

For large commercial customers, set demand charges only for peak demand period
(or higher charges during peak)

— Rocky Mountain Power demand charges for large commercial customers ( )
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https://docs.cpuc.ca.gov/publisheddocs/published/g000/m214/k512/214512974.pdf
https://www.sdge.com/residential/pricing-plans/about-our-pricing-plans/whenmatters
https://www.dora.state.co.us/pls/efi/EFI.Show_Docket?p_session_id=&p_docket_id=19AL-0687E
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/PSCo_Electric_Entire_Tariff.pdf
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/PSCo_Electric_Entire_Tariff.pdf
https://www.pepco.com/WaysToSave/ForYourHome/Pages/MD/PeakEnergySavingsCredit.aspx
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/PSCo_Electric_Entire_Tariff.pdf
https://hourlypricing.comed.com/about/
https://www.rockymountainpower.net/content/dam/pcorp/documents/en/rockymountainpower/rates-regulation/utah/rates/008_Large_General_Service_1_000_kW_and_Over_Distribution_Voltage.pdf

State Programs (1)

* Lead by example
— Participation in utility programs and RTO/ISO markets*

* CArequires state agencies to programs and recommends that facilities with
participate in Automated DR

. Department of General Services, Nashville Electric Service, and Enel X jointly implement DR
programs in state office buildings
— During a DR event, the buildings adjust temperature set-points, shut off non-essential lighting, curtail air-

conditioning, and reduce electricity use by other equipment

* VA state agencies, , , local governments, and can participate
in PJM’s program. The Department of Mines, Minerals and Energy selected a
state curtailment provider that assists with DR program participation. Enabling technologies
include building automation systems, emergency generation, lighting and HVAC.

. Division of Capital Asset Management and Maintenance contracts with a DER aggregator for
three offerings for state, local, or quasi-governmental entities to reduce energy costs:

- - Electricity reductions bid into ISO-NE forward capacity market (resources
also can participate in Day-Ahead and Real-Time markets)

- - Electricity reductions from non-dispatchable sources (e.g., EE, distributed
generation) that bid into ISO-NE forward capacity market

— Capacity tag - Reducing demand on peak days reduces bills for next capacity year (utility product)

SEE *Source:

STATE ENERGY EFFICIENCY ACTION NETWORK

25



https://www.green.ca.gov/buildings/resources/executiveorder/
https://www.dgs.ca.gov/Resources/SAM/TOC/1800/1810-5
https://www.tn.gov/content/dam/tn/environment/energy/documents/TDEC%20OEP%202019%20Annual%20Report.pdf
https://cpowerenergymanagement.com/case-study-va-state-university/
https://cpowerenergymanagement.com/demand-response-contributes-just-sustainability-k-12-public-school-system/
https://dmme.virginia.gov/de/LinkDocuments/Demand%20Response/VABeach_CaseStudy_FINAL.pdf
https://dmme.virginia.gov/de/DemandResponseContract.shtml
https://www.mass.gov/service-details/demand-response-energy-credit-programs
https://www.iso-ne.com/markets-operations/markets/forward-capacity-market/fcm-participation-guide/price-responsive-demand
https://www.iso-ne.com/markets-operations/markets/demand-resources/about
https://www.naseo.org/Data/Sites/1/gmlc_geb_ta_public_buildings_2020_0803.pdf

State Programs (2)

— Track and report on metrics for energy use, energy savings, peak demand
reduction, and DF

. tracks and records electricity data, allows
performance of assets to be reviewed in real time, and assists facility managers to
make improvements before the end of a billing cycle.

. compiles, tracks, measures, and displays state
agencies’ energy use to highlight EE champions and best practices and pinpoint areas
for needed EE measures toward achieving the state’s energy goals.

* Benchmarking and transparency programs track and report on metrics for
energy use, energy savings, peak demand reduction, and DF
— For large buildings (50,000 sq ft), CO ( ) requires reporting of
annual maximum electricity demand and, if available through the

benchmarking tool, monthly peak electricity demand — in addition to energy
use and intensity and GHG emissions (direct and indirect)
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https://www.mass.gov/service-details/energy-savings-optimization-program
https://dmme.virginia.gov/de/EnergyDataWarehouse.shtml
https://leg.colorado.gov/sites/default/files/documents/2021A/bills/2021a_1286_enr.pdf

State Energy Planning

* DF is an explicit means to reach broader state energy goals

required the NJ Board of Public Utilities (BPU) to update
to achieve 100% clean energy by 2050. The plan includes DF

strategies:

Pilot alternative rate designs to manage EV charging and encourage customer
controlled DF

Pilot and implement modified rate design to encourage customer-controlled DF,
manage EV charging, and support DR programs

Develop DR-ready building codes for new multi-unit dwellings and commercial
construction

Explore establishment of distribution-level retail DR programs that can complement
wholesale electricity markets

includes “active demand reduction”

required development of a

Among the recommendations is better utilization of load flexibility to meet clean
energy goals

d SEE
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https://nj.gov/infobank/eo/056murphy/pdf/EO-28.pdf
https://nj.gov/emp/
https://ma-eeac.org/wp-content/uploads/Mass.-Statewide-Energy-Efficiency-Plan-Submitted-April-30-2021.pdf
https://files.nc.gov/governor/documents/files/EO80-%20NC%27s%20Commitment%20to%20Address%20Climate%20Change%20%26%20Transition%20to%20a%20Clean%20Energy%20Economy.pdf
https://files.nc.gov/ncdeq/climate-change/clean-energy-plan/NC_Clean_Energy_Plan_OCT_2019_.pdf

Related State Policies and Regulations (1)

» Utilities and other program administrators can earn financial incentives for
achieving or exceeding peak demand reduction targets

MN ( ) authorizes incentive plans for utilities to encourage investments in load
management as well as EE; addresses net benefits from integrated load management/EE actions
* Also in MN, Xcel filed a DR financial incentive for Commission consideration ( ); Xcel recently
applied for performance incentive for load flexibility programs ( )
MI provides utility financial incentives for DR based on non-capitalized costs for achieving DR

capacity growth targets and demonstrating DR for NWA solutions (e.g., see
and )

provides for performance incentive mechanisms for electric
efficiency investment plans. approved incentives for
achieving active demand reductions exceeding threshold performance levels for 2019-21 plans.

provides incentives for utilities that achieve 265% reduction in summer or winter peak

demand through EE and “Active Demand Savings” (see )

NJ ( ) directed BPU to establish performance incentives for peak demand
reductions ( )

NM ( ) required Public Regulation Commission to adopt utility “profit incentive” for

cost-effective EE and load management programs with satisfactory performance to make them
financially more attractive than supply-side resources; incentives adopted in

* Revenue decoupling is in place for electric utilities in 19 states ( )

d SEE
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https://www.revisor.mn.gov/bills/text.php?number=HF164&type=bill&version=2&session=ls92&session_year=2021&session_number=0
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showeDocketsSearch&showEdocket=true&userType=public
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showeDocketsSearch&showEdocket=true&userType=public
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t0000005H6uYAAS
https://mi-psc.force.com/s/case/500t000000kuNGqAAM/in-the-matter-of-the-application-of-consumers-energy-company-for-reconciliation-of-its-2020-demand-response-program-costs
https://malegislature.gov/laws/sessionlaws/acts/2008/chapter169
https://fileservice.eea.comacloud.net/FileService.Api/file/FileRoom/10317068
https://www.puc.nh.gov/Regulatory/Orders/2019Orders/26323e.pdf
https://www.puc.nh.gov/Regulatory/Docketbk/2020/20-092/LETTERS-MEMOS-TARIFFS/20-092_2021-01-19_EVERSOURCE_REV_PLAN_NARRATIVE_INCORPORATE_SETTLEMENT_TERMS.PDF
https://www.njleg.state.nj.us/2018/Bills/AL18/17_.PDF
https://publicaccess.bpu.state.nj.us/CaseSummary.aspx?case_id=2107809
https://nmlegis.gov/Sessions/19%20Regular/final/HB0291.pdf
https://edocket.nmprc.state.nm.us/Index.aspx
https://irp.cdn-website.com/06615795/files/uploaded/RD40%20-%20Lowry%20and%20Makos%20April%202021.pdf

Related State Policies and Regulations (2)

* Grid modernization policies and regulations consider DF

— NM ( requires the Department of Energy, Minerals, and Natural Resources to develop a
grid modernization roadmap and grant program in part to support projects that "meet energy demands
through a flexible, diversified and distributed energy portfolio,” including AMI, intelligent grid devices,
technologies to enable DR, storage, and microgrids

— Legislation in NY would establish a grid modernization program that prioritizes deployment of
smart technologies, including smart appliances and consumer devices, EVs, electricity storage, peak-
shaving technologies, AMI, and other technologies

* Climate change policies consider role of DF in reducing GHG from buildings

— OR( ) requires utilities to develop Clean Energy Plans, concurrent with IRPs, that specify
annual EE and DR goals to meet GHG emissions targets (100% below baseline emissions by 2040, with
interim targets)

— CA( , 2018) requires the CPUC to assess the potential to reduce GHG emissions from buildings
<40% below 1990 levels by Jan. 1, 2030; the CEC must prepare a ,
in consultation with the CPUC, California Air Resources Board, and CAISO

- establishes a goal of 100% carbon-free electricity consumption by 2050 and
directs utilities and state agencies to work in partnership towards achieving the goal. The PSC’s
investigation ( ) in part addresses the utilities’ announced
goals and clean energy plan recommendations developed through the executive order. Issues include
enhanced DR to support load management, electrification, and storage.

- integrated building electrification with EE programs, including accelerated heat pump deployment
(see and ), are designed to help achieve the

SEE
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https://www.nmlegis.gov/Sessions/20%20Regular/final/HB0233.pdf
https://www.nysenate.gov/legislation/bills/2021/A535
https://olis.oregonlegislature.gov/liz/2021R1/Measures/Overview/HB2021
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB3232
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=19-DECARB-01
https://evers.wi.gov/Documents/EO%20038%20Clean%20Energy.pdf
https://apps.psc.wi.gov/ERF/ERFview/viewdoc.aspx?docid=408370
https://apps.psc.wi.gov/APPS/dockets/content/detail.aspx?id=5&case=EI&num=158
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=18-M-0084
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b80C2071F-0FD6-41D9-BB80-24CDDE9BCAE0%7d
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b80C2071F-0FD6-41D9-BB80-24CDDE9BCAE0%7d
https://www.nysenate.gov/legislation/bills/2019/s6599

TRENDS AND GAPS
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Trends (1)*

A few states are beginning to incorporate DF in building energy codes and appliance
and equipment standards.

A growing number of states are including EE’s time-varying and peak demand
reduction value, as well as DR, in EE resource standards. Some states are including
DR in clean energy standards.

Utility planning requirements are slowly evolving to enhance valuation of EE and DR
for meeting resource needs for the bulk power system.

The number of states requiring utilities to file distribution system plans for PUC
review, including consideration of non-wires alternatives (EE, DR, storage,
distributed generation, and managed vehicle charging), is rapidly increasing.

Formal coordination of utility DR planning and programs with regional grid
operators remains nascent in most areas; however, CA PUC and regional PUC
organizations (e.g., , ) regularly engage in RTO/ISO meetings and
proceedings.

A number of states recently adopted equity policies affecting utility regulatory
decision-making. These policies are an important step toward ensuring equitable
distribution of the benefits of DF.
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http://necpuc.org/
https://www.misostates.org/
https://www.merriam-webster.com/dictionary/trend

Trends (2)

Integration of utility programs for EE and DR is increasing in tandem with peak
demand reduction goals, but at a slow pace.

Improvements are underway in a number of states related to assessing the cost-
effectiveness, potential, tracking, and performance of EE and DF, reflecting
enhanced methodologies and additional metrics, such as time and locational value
and GHG emissions.

Availability of AMI, data access, and time-varying rates is increasing.

States are beginning to explore the role of DF in meeting other energy goals — e.g.,
decarbonization, grid modernization, electrification and renewable energy. Related
energy plans, policies, and regulations are beginning to reflect DF’s potential
contributions.

The number of states with revenue decoupling for electric utilities has remained
relatively stable in recent years.

A growing number of states are refining EE and DR performance incentives for
utilities to target demand reduction when and where it is most valuable.
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Gaps (1)*

Building energy codes and appliance/equipment standards

— Changes in building energy codes and appliance standards to address time-varying value of
EE and DF, open standards for communication, and automated load management are
nascent. Lack of standards discourages innovation in technologies and services.

Resource standards

— Most EE resource standards do not address EE’s contribution to peak demand reduction or
account for the time-varying value of EE.

— Most resource procurement requirements do not specify DR/DF.

Utility planning

— Most utility integrated resource plans do not analyze EE and DR in a manner comparable
to analysis of supply-side resources.

— Most states do not require transparent distribution system planning, including analysis of
non-wires alternatives, and those that do lack experience in reviewing filed plans.

— Utility plans traditionally have not included equity strategies in a systematic way.
— Utility resource and program planning is not well-coordinated with regional grid operators.

33

RGY EFFICIENCY ACTION NETWORK



https://www.merriam-webster.com/dictionary/gap

Gaps (2)

e Utility programs

EE program goals often do not include peak demand reduction, EE and DR programs
remain largely siloed, and multi-DER programs (e.g., EE + DR + storage) are rare.

The customer value proposition for DF is not well understood.

Cost-effectiveness for EE programs and portfolios do not fully account for all potential
benefits or account for time and locational value.

Potential assessments for DR are not regularly performed.
DR programs typically are targeted to a narrow set of potential grid services.

Most DR programs are for load shedding, not load shifting — important for integrating
variable renewable energy resources and managing increased electrification.

Equitable distribution of program benefits often is not considered in program design,
evaluation, and reporting.

* AMI, meter data, and rate design

Most customers do not have access to granular energy usage data, time-varying rates, or
automated equipment and services.

Participation rates in most time-varying rates are low.
Most retail rate designs are not sufficiently granular in time and do not vary by location.

d SEE
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Gaps (3)

* State programs

— EE incentive and financing programs typically do not include a full range of potential DR
measures or use metrics that encourage DR/DF measures.

— Most state lead-by-example programs focus on annual energy savings rather than peak
demand reduction or load-shifting.

— Energy-saving performance contracting does not incorporate demand savings.
» State energy planning, policies, and regulations

— DF would help states achieve their energy goals, but most states do not consider time-
sensitive value of EE or DF in their energy plans, policies, and regulations.

\ SEE
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OPPORTUNITIES FOR DOE TO ASSIST STATES




Opportunities for DOE to Assist States (1)

* Technical assistance for building code agencies, PUCs and state energy offices

— Among the topics: grid-interactive provisions for codes and standards; methods for capturing the
full value of EE and DF in utility planning and procurement for bulk power system and
distribution system needs; retail tariffs to foster DER aggregation and expand grid services
provided; coordination with regional grid operators on DER aggregation; data access for
customers and their designated third parties; methods for establishing avoided costs and
assessing cost-effectiveness for EE and DF; incorporating DF in utility resource standards and
procurement requirements; integrating DF in benchmarking and transparency policies and
building performance standards

* Education and information-sharing

— Training — e.g., workforce training on advanced building technologies and operations
— Case studies — e.g., state and utility programs incorporating DF
— Guidance documents — e.g., model standards and protocols for DF
— Webinars and conferences
— Through partnerships with NARUC, NASEO, NASUCA, NGA, and NCSL
e Grants and financing

— Grants to states to seed or supplement revolving loan funds, for loan loss reserves, to leverage
private capital, or to improve financing terms for underserved populations

— Federal loan loss reserve for state and utility programs that foster DF + EE + electrification, with a
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Opportunities for DOE to Assist States (2)

* Federal tax credits for DF measures to leverage state and utility incentives

* Convening stakeholders — e.g., to develop approaches for:
— Evaluation, measurement, and verification for next-generation DF*
— Including demand savings in energy-saving performance contracting
— Advancing electrification-retrofit readiness to expand DF resource potential
— Designing DF compensation mechanisms for programs with a savings-to-income ratio (e.g., Pay
As You Save®)
e RD&D
— Integrating DERs at individual buildings vs. larger-scale DERs for multiple building loads
— Locational value of DF
— Consumer value proposition
— Customer adoption and operational decisions

— Financing — e.g., review existing state EE financing mechanisms to determine how well they
currently support DF measures and issue recommendations, explore efficient means of financing
DF-ready equipment + electrification-ready retrofits

4 s’ ’
SEE See Berkeley Lab’s May 6, 2021, memo to DOE
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For More Information (1)

ACEEE (2018).
ACEEE (2020).
Deason et al. (2018).

DOE (2021).

Farley et al. (2021)

Frick et al. (2019).

Frick and Schwartz (2019).

Frick (2020). “ ./ Presentation to NASEO-NARUC
Grid-Interactive Efficient Buildings Working Group
Frick (2020). “ ./ Presentation to NASEO-

NARUC Grid-Interactive Efficient Buildings Working Group

Frick et al. (2021).

Frick et al. (2021). “ "
Gerke at al. (2020).

Langevin et al. (2021).
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https://aceee.org/research-report/u1802
https://www.aceee.org/research-report/u2003:%7E:text=Performance%20Incentive%20Mechanisms%20for%20Strategic%20Demand%20Reduction&text=Strategic%20demand%20reduction%20(SDR)%20programs,utilities%20for%20developing%20these%20programs.
https://emp.lbl.gov/publications/electrification-buildings-and
https://gebroadmap.lbl.gov/
https://emp.lbl.gov/publications/advancing-equity-utility-regulation
https://eta-publications.lbl.gov/sites/default/files/cost_of_saving_peak_demand_20200902final.pdf
https://emp.lbl.gov/publications/time-sensitive-value-efficiency-use
https://www.naseo.org/Data/Sites/1/v2_geb_meeting_dec_7_2020b.pdf
https://www.naseo.org/Data/Sites/1/gmlc_geb_ta_public_buildings_2020_0803.pdf
https://emp.lbl.gov/publications/locational-value-distributed-energy
https://emp.lbl.gov/publications/still-one-efficiency-remains-cost
https://emp.lbl.gov/publications/california-demand-response-potential
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3767157

For More Information (2)

* NASEO (2019). "Grid-interactive Efficient Buildings: State Briefing Paper
* NASEO (2021). State and Local Building Policies and Programs for Energy Efficiency and Demand Flexibility

* NASEO (2021). Wringing More Value from Building Energy Operations and Upgrades: Monetizing Demand
Flexibility in Public and Institutional Facilities

* Potter et al. (2018). Barriers and Opportunities to Broader Adoption of Integrated Demand Side
Management at Electric Utilities: A Scoping Study

» Satchwell et al. (2020). A Conceptual Framework to Describe Energy Efficiency and Demand Response
Interactions

* SEE Action Network (2020). Grid-Interactive Efficient Buildings: An Introduction for State and Local
Governments

* SEE Action Network (2020). Determining Utility System Value of Demand Flexibility From Grid-interactive
Efficient Buildings

* SEE Action Network (2020). Performance Assessments of Demand Flexibility from Grid-Interactive Efficient
Buildings: Issues and Considerations

Also see the library for the NARUC-NASEO Task Force on Comprehensive Electricity Planning:
https://www.naruc.org/taskforce/comprehensive-electricity-planning-library/

SEE Action

STATE ENERGY EFFICIENCY ACTION NETWORK
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https://naseo.org/data/sites/1/documents/publications/v3-Final-Updated-GEB-Doc-10-30.pdf
https://www.naseo.org/data/sites/1/documents/publications/NASEO%20BldgPolicies%20EE%20and%20DF%20Feb%202021.pdf
https://naseo.org/data/sites/1/documents/publications/Wringing%20More%20Value%20Monetizing%20DF%20Feb%202021.pdf
https://emp.lbl.gov/publications/barriers-and-opportunities-broader
https://emp.lbl.gov/publications/conceptual-framework-describe-energy
https://emp.lbl.gov/publications/grid-interactive-efficient-buildings
https://emp.lbl.gov/publications/determining-utility-system-value
https://emp.lbl.gov/publications/performance-assessments-demand
https://www.naruc.org/taskforce/comprehensive-electricity-planning-library/

Contact
Lisa Schwartz: , (510) 486-6315

For more information
Download publications from the Electricity Markets & Policy Department:
Sign up for our email list:
Follow Berkeley Lab’s Electricity Markets & Policy Department on Twitter: @BerkeleyLabEMP

L SEE

STATE ENERGY EFFICIENCY ACTION NETWORK
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APPENDIX A.
GEBs Roadmap Recommendations to
Support DF Deployment Through Enabling
Programs and Policies




RECOMMENDATIONS FOR ACCELERATING GEB ADOPTION

Pillar 4: Supporting GEB Deployment through State
and Federal Enabling Programs and Policies

RECOMMENDATION 1
Lead by Example

Integrate demand flexibility in initiatives for corporate
partnerships

Promote demand flexibility for ESPC

Participate in demand response and energy efficiency
programs and markets

Broaden building energy tracking requirements in
public buildings

SEE Action

STATE ENERGY EFFICIENCY ACTION NETWORK

RECOMMENDATION 2

Expand Funding and Financing
Options for GEB Technologies

* Evaluate financing and funding mechanisms and
determine if new financial assistance mechanisms are
needed

¢ |dentify how requirements of existing financing
and funding mechanisms for EE can be modified to
include demand flexibility

* Promote partnerships between utilities and entities
that receive public funding
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PILLAR 4: SUPPORTING GEB DEPLOYMENT THROUGH STATE AND FEDERAL ENABLING PROGRAMS AND POLICIES

RECOMMENDATION 3

Expand Codes and Standards
to Incorporate Demand Flexibility

* Determine aspects of demand flexibility that may be
considered for codification

* Combine grid-interactive requirements and open
standards for automated communication with energy
efficiency requirements

* Provide technical assistance to government entities
and professional organizations responsible for codes
and standards development

SEE Action
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RECOMMENDATION 4
Consider Implementing Demand Flexibility in
State Targets or Mandates

* Conduct research to assess cost-effective and
achievable demand flexibility potential for a given
jurisdiction or service territory

* Consider implementing peak reduction standards

* Consider establishing statewide or utility-specific
demand flexibility procurement requirements

44



APPENDIX B.
Detailed List of State Indicators for
Advancing Demand Flexibility
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State Indicators — Detailed List (1)

* Building energy codes
— Codes value EE measures based on when savings occur.
— Compliance paths provide credit for DF measures.

— Codes include grid-interactive requirements and open standards for
communication and automated load management.

— A carbon emissions-based metric can be used for compliance, based
on predicted energy consumption and CO, emission factors.

— Codes incorporate new ASHRAE standards (e.g., 90.1, 189.1).
* Appliance and equipment standards

— Standards include provisions for equipment capable of automated
load management in response to a signal from the utility, aggregator,
or regional grid operator.
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State Indicators — Detailed List (2)

 Resource standards

— Energy efficiency resource standards (EERS) include peak demand
reduction targets or a multiplier for energy savings during peak
demand hours.

— States that require utilities to acquire all cost-effective EE, in lieu of
an EERS, account for time-sensitive value of EE.

— DRis included in EERS or is eligible to meet clean energy standards.

— Load management standards encourage shifting electricity use to
times with lower carbon emissions.

— Storage requirements include thermal technologies.
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State Indicators — Detailed List (3)

Utility planning

— Integrated resource planning considers DF measures and the time-
sensitive value of EE in capacity expansion modeling and potential
resource portfolios.

— Electricity system planning accounts for interactions between DERs,
and between different types of DERs and other resource options.

— Distribution system planning considers EE, DR, and other DERs as
non-wires alternatives.

— Utilities provide access to system level data to support customer and
third-party solutions.

— Utility planning for DR is coordinated with the regional grid operator
(where applicable).

— Utility planning related to DF includes equity strategies.
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State Indicators — Detailed List (4)

* Utility programs
— EE program goals include peak demand reduction, clearly defined.

— Cost-effectiveness assessments of EE programs consider time-
sensitive value of savings.

— EE program performance metrics include carbon emissions.
— Requirements for DR programs include DR/DF potential studies.

— DR program goals include significant increases over time in potential
peak demand savings.

— Requirements are established for new utility programs to reduce
peak demand.

— Programs for utility customers address equity.

— Pay for performance programs are established for peak demand
reduction from EE and DF.
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State Indicators — Detailed List (5)

 Utility programs (continued)

— Robustness of approved DR programs is regularly tracked and
evaluated.

— Locational value informs incentive rates for EE and DR measures.

— Programs address multiple DERs (EE, DR, distributed generation,
storage, managed vehicle charging) to achieve DF — e.g., budgets,
joint or coordinated staff, and metrics for evaluating cost-
effectiveness of integrated programs.

— Utility programs are coordinated with state and local government
programs and wholesale electricity markets to avoid double-counting
and conflicting rules, roles, and responsibilities.
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State Indicators — Detailed List (6)

* Advanced metering infrastructure and meter data

— Grid modernization planning requires development of a business
case for AMI deployment, with costs and benefits monetized to the
fullest extent possible.

— AMl is in place, or deployment is approved, for most utility
customers.

— Customers have granular and timely access to meter data and can
designate access by an approved third party.

— Utility provides energy management tools on web portals or
customer mobile devices.
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State Indicators — Detailed List (7)

* Rate design

— Demand charges for commercial customers are applied only to the

peak demand period, or charges are higher during the peak demand
period.

— Time-based rates provide strong price signals for peak demand
reductions (i.e., large differential between off- and on-peak rates).

— Retail rates are more reflective of hourly system costs (e.g., critical
peak pricing, real-time pricing) and location (e.g., to defer
distribution system upgrades).

— Robustness of approved programs is regularly tracked and evaluated.

* Availability of pilots and retail rates (opt-in, opt-out and default) to all customer classes
* Level of customer enrollment (% participation by customer class)
* Customer retention and satisfaction

* Penetration of enabling technologies (e.g., smart thermostats, in-home displays, building
automation systems, storage) by customer class
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State Indicators — Detailed List (8)

* State programs

— State EE incentive and financing programs incorporate DF, or new DF
mechanisms are established.

— State lead-by-example programs demonstrate enabling technologies
for DF and widely share results.

* Energy-saving performance contracting programs promote DF.
* Government buildings participate in utility programs and RTO/ISO markets.

 State buildings regularly track and report on metrics for energy use, energy savings, peak
demand reduction, and DF. As a next step, performance standards for state buildings
incorporate these metrics.

— Benchmarking and transparency programs for privately owned
buildings regularly track and report on metrics for energy use,
energy savings, peak demand reduction, and DF.

— Home energy rating programs include DF measures.

— State RD&D programs test approaches for increasing DF and
quantifying benefits and costs.
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State Indicators — Detailed List (9)

 State energy planning

— DF is included as an explicit means to reach broader state energy
goals — e.g., state master energy plans, resilience plans, renewable
energy goals, decarbonization goals, and electrification plans.

* Related state policies and regulations*

— Utilities and other program administrators have an opportunity to
earn financial incentives for achieving or exceeding peak demand
reduction and DF targets.

— Revenue decoupling is in place for electric utilities.

— Climate change policies consider the role of DF in reducing GHG
emissions from buildings.

— Grid modernization policies and regulations consider DF.

*In addition, state actions related to cybersecurity, data access and privacy, and resilience should consider
potential conflicts with EE and DF goals.
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APPENDIX C.
Example Local Actions
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Local Government Examples (1)

New York City Department of Energy Management launched a citywide DR program
in 2013.

From 2013-2018, city agencies earned more than $50 million from DR revenues.
Each year additional agencies and capacity have participated in the program.
In summer 2019, the estimated load reduction was 110 MW (see chart).

The city hired NuEnergen to implement DR programs. Buildings must have real-time
meters with communicating capabilities and have curtailable load.

Citywide DR Program Progress; Growth in Agencies and Commitments (MW)

"

_:——'—_'___-_-..
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https://www1.nyc.gov/site/dcas/agencies/demand-response.page
https://www.naseo.org/Data/Sites/1/gmlc_geb_ta_public_buildings_2020_0803.pdf

Local Government Examples (2)

* The (MD) Division of Facilities Management works
with Enel X to reduce electricity consumption during PJM DR events.

— In addition, the county’s building automation system provides
automated energy management, controlling HVAC and lighting to
remotely adjust temperatures and schedules.

— The Building Automation System also provides safety and operational
efficiencies through control of fire alarm operations and troubleshooting
mechanical system issues from the operations center, reducing
mechanic calls.

Source:
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https://www.montgomerycountymd.gov/DGS-FAC/AutomatedEnergyManagement.html
https://www.naseo.org/Data/Sites/1/gmlc_geb_ta_public_buildings_2020_0803.pdf

Local Government Examples (3)

* New York City’s benchmarking and transparency law* uses GHG emissions
in tons of CO2e/sq ft as the primary metric for compliance.

— The utility electricity emissions coefficient for the first compliance period (2024-
2029), “at the owner’s option, shall be calculated based on time of use in
accordance with referenced emissions factors promulgated by rules of the
department.” The Department of Buildings has discretion to establish different
limits, metrics, and methods of calculation for 2030 and beyond, opening

additional opportunities for time-differentiation and DF through the policy.
(Source: )

City of New York, Local Law No. 97,
https://www1.nyc.gov/assets/buildings/local_laws/I1970f2019.pdf and
City of New York, Local Law No. 147,
https://www1.nyc.gov/assets/buildings/local_laws/l11470f2019.pdf
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https://www.naseo.org/data/sites/1/documents/publications/NASEO%20BldgPolicies%20EE%20and%20DF%20Feb%202021.pdf

Local Government Examples (4)

— Los Angeles Department of Water and Power is
using research, led by the National Renewable Energy Laboratory, and
robust stakeholder engagement to identify how the city’s transition to
100% clean energy — with high levels of electrification — will improve
energy justice, including reduced energy burdens, increased access to
energy services like cooling, and improved quality of life.
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https://www.ladwpnews.com/ladwp-launches-groundbreaking-la100-equity-strategies-initiative/

Local Government Examples (5)

e SMUD shifted its £F program

performance metric from energy
savings to avoided carbon
emissions.

SMUD also established default
10U rates for residential
customers following a pilot
orogram that tested consumer
response to a variety of rate,
technology, and participation
approaches. Customers can opt
out of the TOU rate to a higher
priced, fixed rate schedule.

SEE Action
STATE ENERGY EFFICIENCY ACTION NETWORK
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{¥ Summer

June 1- September 30

Midnight

5PM
Peak

5p.m. -8 p.m.

$0.3105 kWh

8PM
Midnight -

% Non-summer

October 1 - December 31

Midnight

5PM

Peak
5p.m. -8 p.m.
$0.1494 kWh

8PM
Midnight -
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https://www.smud.org/en/Corporate/About-us/News-and-Media/2020/2020/SMUD-first-in-US-to-change-efficiency-metric-to-avoided-carbon
https://www.smud.org/en/Rate-Information/Residential-rates
https://www.smartgrid.gov/project/sacramento_municipal_utility_district_smartsacramento.html
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