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What is demand flexibility?
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» Distributed energy resources (DERS) are energy efficiency, demand response

(DR), distributed generation, distributed energy storage, electric vehicles (EVS)

and combined heat and power.

» Demand flexibility (also called energy or load flexibility) is the capability of DERs
to adjust demand profiles across different timescales.

» Load shed: Ability to reduce electricity use for a short time period and
typically on short notice.

» Load shift: Ability to change the timing of electricity use. In some situations, a
shift may lead to changing the amount of electricity that is consumed.

» Modulate: Ability to balance power supply/demand or reactive power
draw/supply autonomously (within seconds to subseconds) in response to a
signal from the grid operator during the dispatch period.

» Generate: Ability to generate electricity for onsite consumption and even
dispatch electricity to the grid in response to a signal from the grid.

Source: Neukomm et al. 2019 October 8, 2020 | 4



https://www1.eere.energy.gov/buildings/pdfs/75470.pdf

Value of demand flexibility
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= Traditionally, the economic value of energy efficiency, demand response,
and other DERs has been determined using the “avoided cost” of
conventional resources that provide the identical utility system service.

» Methods used to establish avoided cost vary widely across the United
States due to differences in:
B electricity market structure
M available resource options and their costs
B state energy policies and regulatory context.
= The underlying economic principle of this approach is that the value of a
resource can be estimated using the cost of acquiring the next least

expensive alternative resource that provides comparable services (i.e.,
the avoided cost of that resource).

= The value of demand flexibility can be determined in the same way, by
identifying the alternative (“avoided”) resource and establishing its cost.

Source: Determining Utility System Value of Demand Flexibility From Grid-Interactive Efficient Buildings October 8, 2020 | 5



https://emp.lbl.gov/publications/determining-utility-system-value

Primary factors impacting value of demand ”’///\\
flexibility
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= There is no single economic value of demand flexibility for utility systems
= The value of a single “unit” (e.g., kW, kWh) of grid service provided by
demand flexibility is a function of:
B the timing of the impact (temporal load profile),
B the location in the interconnected grid,
B the grid services provided,
B the expected service life (persistence) of the impact, and

B the avoided cost of the least-expensive resource alternative providing
comparable grid service.

= Demand flexibility valuation methods and practices should account for
these variations.

Source: Determining Utility System Value of Demand Flexibility From Grid-Interactive Efficient Buildings October 8, 2020 | 6



https://emp.lbl.gov/publications/determining-utility-system-value
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The electricity system is changing, requiring =3

changes in grid operations and greater =
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https://cdn.misoenergy.org/Aligning%20Resource%20Availability%20and%20Need%20(RAN)410587.pdf
https://cdn.misoenergy.org/MISO%20FORWARD324749.pdf

DERs must be in the right place and operate =
at the right time to meet system needs. GRID
450 -~

» Value of DERs for the distribution system
400 - depends on location.

B Value may be associated with a distribution
substation, individual feeder, section of feeder,
or a combination of these components.

B Avoided distribution costs vary by area. DERs
250 must be targeted to capture the highest value.

B PG&E » DERs must operate at the right time

350

300

20 to ensure they will relieve the identified

150 W SCE constraint and provide generation or load
SDG&E reduction during the peak day.

100

Distribution Avoided Cost ($/kW-yr)

50

0
E3 study for California using utility distribution planning information Cetoner s, 2020 | 9


https://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=7695

Example grid services that demand flexibility can W=
provide and potential avoided costs GR
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Potential Costs Avoided (or Deferred)

Generation

Power plant fuel, operation and maintenance (O&M), and startup and shutdown

Energy costs

Capacity Capital costs for new generating facilities and associated fixed O&M costs

Ancillary Services

o611y [T TN Power plant fuel and O&M costs

H LT TR R ET ] F Power plant fuel and O&M costs

Ramping Power plant fuel, O&M, and startup and shutdown costs

Delivery

(LR TESRT T Capital costs for transmission & distribution (T&D) equipment upgrades

) EFE A T Capital costs for voltage control equipment (e.g., capacitor banks, transformers)

October 8, 2020 | 10



MISO state energy goals and activities™
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For 2020-2022, savings targets are 1.20% of
2018 baseline sales for electric utilities

ComEd- 21.5% cumulative savings by 2030;
Ameren — 16% cumulative savings by 2030;
Natural gas - 1.5% of sales by 2019

Savings targets for rate-regulated electric and
gas utility

Reduce projected 2025 consumption by 18%

Incentive mechanism for Entergy New Orleans
if achieve 75-125% of goal

1% prior year sales for electricity; 0.75% for
natural gas

Electricity and natural gas - 1.5% of retail sales
annually

1.9% of total annual energy; 1.0% annual peak
demand

10% by 2015

30% reduction in peak demand growth, then
0.4% reduction of each company’s prior year
peak demand annually

1.2% annual retail revenue

25% by 2026

10% by 2025

105 MW

15% by 2021 with solar multiplier;

26.5% by 2025 (10Us); 31.5% by
2020 (Xcel)

15% by 2021

15% by 2015

10% by 2015

5,880 MW by 2015. Multiplier for
solar or customer-sited renewables

10% by 2015; 100% by 2050

*As of 2/2020. Not intended to be comprehensive. Sources: MEEA, DSIRE, NCSL., PNNL. State goals are shown in italics.

Net metering docket includes storage as a resource

Nextgrid proceeding (2018) recommended action on
energy storage legislation and regulation; Clean

Energy Jobs Act

Open PUC docket on interconnection rules including
storage; Storage must be evaluated in integrated
resource planning

Dep’t of Commerce +E3 conducting cost-benefit
study of storage

Draft PSC rules on DER analysis, including storage



https://nextgrid.illinois.gov/draft_finalreport.pdf
http://www.ilga.gov/legislation/BillStatus.asp?DocNum=2132&GAID=15&DocTypeID=SB&SessionID=108&GA=101
https://mi-psc.force.com/s/case/500t000000CwYNEAA3/in-the-matter-on-the-commissions-own-motion-to-promulgate-rules-governing-electric-interconnection-distributed-generation-and-legacy-net-metering
https://www.revisor.mn.gov/statutes/cite/216B.2422
https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF0002&ssn=1&y=2019
https://www.efis.psc.mo.gov/mpsc/commoncomponents/view_itemno_details.asp?caseno=EW-2017-0245&attach_id=2020010784
https://content.govdelivery.com/accounts/WIGOV/bulletins/259055e
https://www.dsireusa.org/resources/detailed-summary-maps/
https://www.ncsl.org/research/energy/renewable-portfolio-standards.aspx
https://energystorage.pnnl.gov/regulatoryactivities.asp
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Examples of technologies that promote
demand flexibility
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Pre-heat to 140°F during take period (second
Water heater take period, if applicable), then return to 125°F

setpoint. Rochester, MN

354
Pre-cool/pre-heat by 3°F starting 4 hours

before the peak, then set-back/set-up of 4°F
251 Thermostat relative to original setpoint during peak period.
204 Thermostat DR setpoints take precedence over
15 EE thermostat setpoints.

10 Baseline schedules are generated as normal M — EE

s. Clothes wa ShEI‘, (’j'anfnmg Ji:{ased n.;.-( d.r‘sfr.-‘ﬁ;:f?s,;.t Then ivint — DF

I clusters during peak are shifted after peak i —— EE + DF
- C!Dthes dryer, possible, if not then before peak if possible, if -——. Baseline
*1 Dishwasher not then left as-is. Peak Period
30 No change in total energy use. Take Period

254

304

Total Electric Load (MWh)

All energy use during peak period is removed
20 and added uniformly to energy use during the
15 Pool pump (first) take period.

0 i No change in total energy use.

54 Of peak period electronics energy usage:

L » 11% is shifted to the 2 hour period folfowing
the peak, representing discharging batteries 0:00 4:00 800 12:00 16:00 20:00
during peak. Time of Day

» 4% is removed, representing zero standby
power consumption (i.e., advanced power
strip controls).

Total energy use decreases.

Total Electric Load (MWh)

Electronics

October 8, 2020 13
Source: Langevin et al. 2020


https://www.energy.gov/sites/prod/files/2020/06/f76/bto-geb-potential-062520.pdf

Commercial demand flexibility measures
and impact
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Commercial measure scenario load impacts (medium office)

0.20

015

010

005

January 24
Total Electric Load (MWHh)

0.25

020

August 24
Total Electric Load (MWh)

ST R

Lighting

Plug loads

Global temperature
adjustment

Pre-cooling

Ice storage

Reduce lighting loads by 30% for occupied
spaces and 60% for unoccupied spaces

during the peak hours.

Reduce plug loads by 20% for occupied
spaces and 100% for unoccupied spaces

during the peak hours.

Increase global temperature by 5°F in the
summer and decrease by 2°F in the winter.
The adjustment occurs during peak hours.

Pre-cool by 2°F four hours before the peak
period. Passive pre-cooling applies to the
Medium Office, Stand-Alone Retail and
Warehouse prototypes.

Implement a 6.7 COP charging chiller and
ice storage on the HVAC plant loop. Charge
ice storage 12AM to 6AM. Discharge ice
storage during the peak period. The active
ice storage option applies to the Large Hotel
and Large Office prototypes.

Source: Langevin et al. 2020

Rochester, MN

000 400 B00 12:00 16:00 20:00
Time of Day

— EE
— DF
—— EE + DF

---- Baseline
Peak Period
Take Period

October 8, 2020 14


https://www.energy.gov/sites/prod/files/2020/06/f76/bto-geb-potential-062520.pdf

Opportunities for states to advance demand
flexibility
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Key Actions States (and Local Governments) Can Take to g g |o |32 8 g $ § @ o
Advance Demand Flexibility - S gn E 5 |B |®¢

1. Gather Information and Identify Opportunities
Consider how demand flexibility can support goals ° o |o ° ° ° ° °
Inventory options and select opportunities for early action ° o |o ° ° ° ° °
Participate in pilot projects and share best practices o | o ° ° ° .
2. Develop and Implement Strategies in Integrate Demand Flexibility
Develop a roadmap to advance demand flexibility ° ° ° ° ° ° ° °
Develop mechanisms to allow building owners, operators, and occupants
to earn compensation for providing grid services y * ° * *
Conduct outreach and education about opportunities and benefits o o o o o o o
3. Accelerate Adoption

Assess and remove barriers to advancing demand flexibility in buildings for
grid services y * ° * * * * y
Update economic valuation methods for DERs as energy assets for utility
programs, plans and procurements y y y
Establish practices for robust and cost-effective assessments of demand
flexibility performance for utility programs and electricity markets ° ° ° ° ° ° °
Regularly assess and report on progress ° ° ° ° ° ° ° °

*For example, state departments of general services, codes, environment, economic development, and transportation, and financing authorities.

**Opportunities for owners and operators of privately owned buildings to support state and local activities.

Source: Grid-Interactive Efficient Buildings: An Introduction for State and Local Governments



https://emp.lbl.gov/publications/grid-interactive-efficient-buildings

Update economic valuation methods for e
DERSs that provide demand flexibility
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Distribution System Planning Generation Planning Transmission Planning
Hosting Capacity Energy Analysis Thermal Capacity Market-Based Capacity Congestion
(for distributed (loss estimation) Capacity Expansion Mechanisms Expansion Pricing
generation (peak Modeling Modeling Analysis
it it
Enhanced valuation methods to account for: capacity) capacity)

1. Allelectric utility system economic impacts ® ® ® ® ® ® o
resulting from demand flexibility

2. Variations in value based on when demand ® ® ® ® ® ® ®
flexibility occurs

3. Impact of distribution system savingson 1) ® D P D » D
transmission and generation systemvalue

4. Variations in value at specific locations on the grid ® ® ) ™ a ® o

. Variations in val interaction n p ) ) ) .

5 ariatio s. . alue due to ’Fe“acto s betwee PY 9 P d 9 9 9
DERs providing demand flexibility

6. Benefits across the full expected useful lives of the D D ® D D ® ®
resources ' '

7. Variations in value due to interactions between d D o o ) ) o
DERs and other system resources

e most applicable, ® least applicable

Source: Determining Utility System Value of Demand Flexibility From Grid-Interactive Efficient Buildings

October 8, 2020 17



https://emp.lbl.gov/publications/determining-utility-system-value

Establish practices for robust assessment ”////\\
of demand flexibility performance |
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State and local governments can play important roles to support reliable and
cost-effective performance assessments for demand flexibility as well as for
energy efficiency.

Types of Actions State and Local Government Roles
Regulate Operate Establish Codes and Operational
Jurisdictional Demand Standards Responsibilities
Utilities Flexibility for Public
Programs Buildings
Encourage assessments and X X X
share results
Adopt current best practices X X X X
Support advances in X X
assessment practices
Improve access to data from X X
existing utility billing meters
Consider improvements in X X X

metering infrastructure and
related standards and
protocols (including for utility
service connections)

October 8, 2020 18
Source: Assessing Demand Flexibility Performance of Grid-Interactive Efficient Buildings



https://emp.lbl.gov/publications/performance-assessments-demand

Examples of states and utilities
encouraging demand flexibility today

Lisa Schwartz, Berkeley Lab, contributed to this section.
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= Resource standards

B Include resources that can reduce demand during seasonal peak demand
periods (e.g., "demand response resources" are eligible in Massachusetts'
Clean Peak Energy Standard)

B Include peak demand targets for energy efficiency resource standards
(e.g., Colorado, lllinois, Ohio and Texas) - See Berkeley Lab's Time-Sensitive
Value of Efficiency: Use Cases in Electricity Sector Planning and Programs

B For states that require utilities to acquire all cost-effective energy efficiency in
lieu of an energy efficiency resource standard, account for efficiency's time-
sensitive value (in addition to report cited immediately above, see Impacts of
High Variable Renewable Energy Futures on Electric-Sector Decision Making:
Demand-Side Effects)

October 8, 2020 20


https://malegislature.gov/Laws/SessionLaws/Acts/2018/Chapter227
https://emp.lbl.gov/publications/time-sensitive-value-efficiency-use
https://emp.lbl.gov/publications/impacts-high-variable-renewable-0

Massachusetts Clean Peak Standard Ci’-

|

In August 2020, Massachusetts Department of Energy
Resources promulgated regulations establishing the
Clean Peak Energy Portfolio Standard. Policy goals

include reducing peak electricity demand and
emissions and low cost.

In 2020, load-serving entities must meet 1.5% of
eligible retail sales with clean peak energy. The annual
percentage will increase by 1.5% per year through
2050. The peak period is defined by season (see top
table).

Eligible resources: new and existing renewable
energy, qualified energy storage system that is
primarily charged from renewable energy (see bottom
table) and demand response.

Multipliers adjust the number of clean peak energy
credits for each MWh of energy generated during the
peak period. For example, there is a seasonal
summer/winter 4x multiplier. Resources that generate
during the hourly monthly system peak receive a 25x
multiplier. Some resources have a multiplier of less
than one.

s rastor

MODE H\J ZATION
| ABORATORY
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Seasonal Peak Periods

Winter Dec 1 - Feb 28 4-8pm
Spring March 1 — May 14 5-9pm
Summer May 15 —Sep 14 3—-7pm

Fall Sep 15—-Nov 30 4—-8pm

Energy Storage Charging Periods

Winter 12—-6am 10am-3 pm

Spring 8 am—4pm
Summer 7am-—2pm
Fall 9am—3pm

October 8, 2020 | 21


https://www.mass.gov/regulations/225-CMR-2100-clean-peak-energy-portfolio-standard-cps
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= Utility efficiency programs

B Integrate efficiency programs with demand response programs — e.g., budgets, joint or
coordinated staff, metrics for evaluating cost-effectiveness of integrated programs; see
Potter, Stuart and Cappers, 2018.

B Establish pay for performance programs for peak demand reductions; see Best, Fisher,
Wyman 2019.

= Utility and market demand response programs

B Participation in DR programs or time-based rates are an opportunity for customers to
reduce electricity bills and emissions and provide grid services.

B Automation and use of third party aggregators are opportunities to simplify participation
in DR programs.

B Many utilities in the MISO region have smart thermostat demand response programs
that shed load. Few, if any, have used them to shift load to integrate variable renewable
energy, reduce air pollutant emissions or achieve other energy goals.

B MISO demand response services can be grouped into two categories — economic (high
energy prices) and emergency (capacity shortage).

October 8, 2020 22


https://emp.lbl.gov/publications/barriers-and-opportunities-broader
https://www.iepec.org/2019_proceedings/#/paper/event-data/044-pdf
https://www.potomaceconomics.com/wp-content/uploads/2020/06/2019-MISO-SOM_Appendix_Final.pdf

MISO demand response resources and

capability

Load Modifying
Resources (LMR) —
Behind the meter
generation

LMR-DR

DRR Type |

DRR Type I

Emergency DR

Source: Potomac Economics

LMR are obligated to curtain in an
emergency and are used to satisfy
the planning reserve margin.

BTM assets that do not have direct
interconnection to MISO

Primarily legacy interruptible
demand from regulated utility
programs

Provide a fixed, pre-specified
quantity of energy or contingency
reserve through physical
interruption.

Provide varying levels of energy or
operating reserves on five minute
basis.

Resource that are called in
emergencies but are not obligated
to offer and do not satisfy MISO'’s
planning reserve margin

Emergency

Emergency

Economic

Economic

Emergency

2017
3,822

6,112

620

941

MW
2018

4,496

7,137

621

674

=
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2019
4,480

7,684

811

13

624


https://www.potomaceconomics.com/wp-content/uploads/2020/06/2019-MISO-SOM_Appendix_Final.pdf

Massachusetts: ISO-NE demand resources and ”’777\\\;5
capacity tag

» The Massachusetts Division of Capital Asset Management and
Maintenance has a contract for three offerings to state, local or quasi-
governmental entities to use to reduce their energy costs.

B Active demand capacity resources: electricity reductions that are bid into the

forward capacity market and activated by the ISO. These resources can also
participate in Day-Ahead and Real-Time markets.

B On-peak demand resources: electricity reductions from non-dispatchable
passive sources (e.g., efficiency, distributed generation, combined heat and
power) bid into the forward capacity market with a supply obligation.

B Capacity tag: During peak days, the amount of capacity used at a facility
determines capacity assignment. Reducing demand during those days
reduces bills for the next capacity year. This opportunity is between the utility
and facility and is not an ISO-NE product.

= A third party bids the savings into ISO-NE.

= Participating facilities in Massachusetts save about $500,000/year using
these programs.

October 8, 2020 | 24
Source: MA DCAMM


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.mass.gov/service-details/demand-response-energy-credit-programs
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Vectren Smart Cycle program C
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= Vectren’s Smart Cycle demand response program provides customers with a free Nest
thermostat and $5 monthly bill credit (up to $20).

» In 2018, Vectren called ten events in July, August and September that each lasted two
hours.

B Eight events were from 2-4 pm and two events were from 4-6 pm.

B During events homes were pre-cooled for one hour in advance and then the setpoint
was raised three degrees. Occupants can override setpoint change.

B Estimated kW impact is 858 kW and 973 kW for hour 1 and 2 of the events.

Event

25 4_6 m Period
. P
m© 2 -
g %
= 15
: g
s E 1
£ £ 0s
z E"
Y . —— E 0 A —
o ¢ 1 2 3 4 5 6 7 8 9 10 11 12 13§14 15016 17 18 19 20 21 22 23 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15016 1718 19 20 21 22 23
@ 05 | oy 05
= e
< g 1 -
-1 E
-1.5
15 - _— 2 |
Hour Beginning Hour Beginning
wme Est, kW impact  =——Metered kW == =Baseline kW  ==2=:- Predicted kW

st KW impact —=——=Metered kW == =Baseling kW ==sess Predicted kW


https://vectren.com/assets/downloads/planning/irp/IRP-2018-smart-cycle-evaluation.pdf

Residential

Residential

Small business

Source: Entergy

Small business

= The program runs from June 1 — September 30 annually.
Initial Incentive Amount

Direct

Installation or
ship/self install
$225 value

$225 value
Additional Annual Incentive Amount

No event

opt out
$40

$100

out
$40

$100

1 event opt

Bring your own

qualifying device

$50

$100

Entergy Smart Direct Load Control program

T-stat from

= From noon — 7 pm, a signal is sent to a smart thermostat to increase
temperature by 2-4 degrees. Events typically last four hours.

another Entergy
program

$25

$525

2-3 event opt
out

$25

$50

out

$0
$0

4+ event opt

October 8, 2020
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https://cdn.entergy-arkansas.com/userfiles/content/energy_efficiency/docs/Smart_DLC_Guidebook.pdf?_ga=2.90683224.375071636.1601671950-1771262814.1601671950
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Rate design
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» Rate design

B Offer time-based rates with strong price signals (e.g., large differential
between off- and on-peak rates); consider rates more reflective of hourly
system costs (e.g., critical peak pricing, real-time pricing); consider opt-out
offerings that yield far higher participation than opt-in

B For default rates for large commercial customers, establish demand charges
only during the peak demand period, or higher charges during the peak
demand period

October 8, 2020 27
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Minnesota electricity rates GRID
= The Minnesota PUC approved Xcel's residential
time-of-use (TOU) pilot in 2018. Xcel will launch
the Flex Pricing Pilot in November 2020.
= In March 2020, the Minnesota PUC required L
Xcel to “file a proposal to revise its General Weekdays only

Time of Day Service rate to be more reflective FLEX PRICING
of hourly system costs and to send price
signals that will reduce peak demand and

increase system utilization.” (emphasis s 75¢/kWh 3 75¢/kWh
added) 1% 9¢/kWh 3F 9¢/kWh
B Xcel filed a petition for General Service X 3%

TOU rates in January 2020 and Minnesota 2.8¢/kWh

Department of Commerce Staff -

recommended approval of the petition with
modifications in August.
:{r{ Winter electricity prices are in effect from October through May.

[ XCG| proposed tO aIIOW a I|m|ted numbel‘ Of f,? Surmmer electricity prices are in effect from June through September.

12 6 3 8 12
midnight a.m p.m. p-m. midnight

participants, primarily EV owners, to use Source: Xcel Energy
the rate prior to it opening to the general
public in 2024.

October 8, 2020 28


https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b307F7A74-0000-CF11-836E-74C52D54B25F%7d&documentTitle=20209-166511-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b3045B56F-0000-C717-8A47-BA1EBB6314F3%7d&documentTitle=20201-159322-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bC077EE73-0000-C310-B040-539F97825831%7d&documentTitle=20208-165901-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b3090C86F-0000-C515-A334-24537D0D7428%7d&documentTitle=20201-159355-01

ComEd Hourly Pricing program
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Program participants have access to hourly PJM wholesale market prices.
Participants shift their energy usage to reduce their electricity bills,

Including when PJM prices are negative.

ComkEd offers a variety of tools to assist participants including air-
conditioning cycling programs, load guard, hourly pricing alerts, and a

dashboard and app to see day-ahead prices.

Actions Taken During High-Priced Hours
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Source: ComEd
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https://hourlypricing.comed.com/about/#Load-Guard
https://www.icc.illinois.gov/docket/P2015-0602/documents/293022
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» Performance incentives

B Provide an opportunity for utilities and program administrators to earn financial
incentives for achieving or exceeding specified peak demand savings targets
(e.g., HI, MA, MI, NY, Rl and VT, see Relf, Baatz and Nowak, 2018.

B Develop performance metrics that encourage the utility to develop
opportunities for customers to align their load with grid needs (see Gold,
Myers, O’'Boyle and Relf, 2020).
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https://www.aceee.org/research-report/u1802
https://energyinnovation.org/wp-content/uploads/2020/02/Performance-Incentive-Mechanisms-for-Strategic-Demand-Reduction.pdf

Minnesota performance metrics

» Investigation into Performance Metrics for Xcel Energy to identify and develop
performance metrics that better align customer load with carbon-free resources and reduce
peak demand, among other goals

» Commission order in April approved metrics, including those for cost-effective alignment of
generation and load

1. Demand response, including capacity available (MW, MWh) and amount called (MW,
MWh per year)

2. Amount of demand response that shapes customer load profiles through price
response, time varying rates or behavior campaigns (MW and MWh)*

3. Amount of demand response that shifts energy consumption from times of high
demand to times when there is a surplus of renewable energy generation (MW and
MWh)

4. Amount of demand response that sheds loads that can be curtailed to provide peak
capacity and supports the system in contingency events (Actual load relief during an
event by hour as compared to the delta between actual and estimated load that would
have occurred without interruption)

5. Metrics that measure the effectiveness and success of items 2-4, above, individually
and in aggregate (load factor for load net of variable renewable generation)

*|talics indicate future metrics October 8,2020 | 31


https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b003B8471-0000-C210-BAEF-1348A8CCCEF3%7d&documentTitle=20204-162148-01

Executive actions and state energy plans
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= Governor Pritzker’s Eight Principles for a Clean and Renewable lllinois Economy
identify his support for demand flexibility-related objectives including:

B Giving the lllinois Commerce Commission “the ability to identify and impose
standards for controlling demand on the electricity grid. Utility companies
should be required to engage additional demand response tools based on
peak periods, which will help reduce costs, lessen stress on the grid, and
create opportunities for consumers to shift their usage patterns” (emphasis
added)

B Requiring an integrated distribution system plan designed to “optimize
utilization of electricity grid assets and resources” (emphasis added)
among other objectives.

= New Jersey’s 2019 Energy Master Plan identifies seven strategies to achieve a
state goal of 100% clean energy by 2050.

B Strategy 3.2.2. Pilot alternative rate designs to manage EV charging and
encourage customer controlled demand flexibility (emphasis added)

B Strategy 5.3.3. Pilot and implement modified rate design to encourage
customer-controlled demand flexibility, manage EV charging and support
demand response programs (emphasis added).

MODERNIZATION
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https://www2.illinois.gov/IISNews/21974-Putting_Consumers_Climate_First-Governor_Pritzkers_Eight_Principles_for_a_Clean_Renewable_Illinois_Economy.pdf
https://nj.gov/emp/docs/pdf/2020_NJBPU_EMP.pdf

Building energy codes
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= Building energy codes - Require that equipment and systems are capable
of varying their electricity demand in response to signals from building
operators, DER aggregators, utilities or regional grid operators through
some form of automation.

California Senate Bill 49 (2019) - Standards for cost-effective deployment of
flexible demand technologies for appliances

California 2019 residential building energy code (Title 24) - Demand flexibility
code provisions allow builders to use energy efficiency, demand response,
thermal storage, and energy storage technologies to reduce the size of the
solar PV system by 40% or more, while maximizing benefits to homeowners,
the grid, and the environment. The reduction is based on time-dependent
valuation of modeled energy consumption of the building, accounting for
generation from the solar PV system and the building’s demand flexibility
measures. (See section 7.3 of the code here and response to code FAQ #4)

California 2019 nonresidential building energy code - Requires that certain

buildings are demand response-ready

Example policies and regulations based on ongoing research, Lisa Schwartz, Berkeley Lab October 8, 2020 | 33


https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201920200SB49
https://www.energy.ca.gov/sites/default/files/2020-06/07-PV_BatteryStorage_and_SolarReady_ada.pdf
https://ww2.energy.ca.gov/title24/2019standards/documents/Title24_2019_Standards_detailed_faq.pdf
https://www.energy.ca.gov/sites/default/files/2020-05/Appendix_D_DemandResponsiveControls.pdf
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Questions states can ask
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= What state or utility goals will demand flexibility help advance?

= What state policy and regulatory gaps can be filled to advance demand
flexibility?
B Can state programs be modified to include demand flexibility?

B Are utilities considering demand flexibility in their demand-side management
portfolios?

B How are utilities valuing demand flexibility?

What performance metrics are necessary to measure demand flexibility?

B Are existing utility incentive mechanisms sufficient to advance demand
flexibility?

B Do current rate designs encourage consumers to align their consumption with
electricity grid needs?

October 8, 2020 34



NASEO-NARUC Grid-Interactive Efficient s
Buildings Working Group

= Supported by U.S. DOE Building Technologies Office

= Inform states about GEB technologies and applications

= |dentify opportunities and impediments

= |dentify and express state priorities, concerns, interests

» Recognize temporal and locational value of EE and other DERS
= Enhance energy system reliability, resilience, and affordability

Inform state planning, policy, regulations, and programs

More information here. Additional states (public utility commissions and
state energy offices) are welcome to join.
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https://www.naseo.org/issues/buildings/naseo-naruc-geb-working-group

Resources for more information

»  State and Local Energy Efficiency (SEE) Action Network. Grid-Interactive Efficient Buildings: An Introduction for Departmer
State and Local Governments. Prepared by L. Schwartz and G. Leventis, Lawrence Berkeley National Laboratory. 2020

=  SEE Action Network. Determining Utility System Value of Demand Flexibility From Grid-Interactive Efficient Buildings.
Prepared by T. Eckman, L. Schwartz, and G. Leventis, Lawrence Berkeley National Laboratory. 2020.

»  SEE Action Network. Assessing Demand Flexibility Performance of Grid-Interactive Efficient Buildings. Prepared by S.
Schiller, S. Murphy, and L Schwartz, Lawrence Berkeley National Laboratory. 2020.

= T. Woolf, B. Havumaki, D. Bhandari, M. Whited, and L. Schwartz. Benefit-Cost Analysis for Utility-Facing Grid Modernization
Investments. Lawrence Berkeley National Laboratory. Forthcoming.

=  Satchwell, A., P. Cappers, J. Deason, S. Forrester, N. Frick, B. Gerke, and M.A. Piette. A Conceptual Framework to
Describe Enerqgy Efficiency and Demand Response Interactions. Lawrence Berkeley National Laboratory. Forthcoming.

» Developing and Evaluating Metrics for Demand Flexibility in Buildings: Comparing Simulations and Field Data. Forthcoming.

= Time and locational sensitive value of efficiency

B Time-Sensitive Value of Efficiency: Use Cases in Electricity Sector Planning and Programs (2019); Time-varying value
of electric energy efficiency (2017); Time-varying value of energy efficiency in Michigan (2018); Locational Value of
Distributed Energy Resources. Forthcoming

» End-Use Load Profiles for the U.S. Building Stock - U.S. DOE Building Technologies Office funded project that is a multi-lab
gol_llzborationkto create end-use load profiles representing all major end uses, building types, and climate regions in the U.S.
uilding stock.

B End-Use Load Profiles of the U.S. Building Stock: Market Needs, Use Cases and Data Gaps; End-Use Load Profile
Inventory

Hoffman, I., C.A. Goldman, S. Murphy, N. Mims, G. Leventis, and L. Schwartz. The Cost of Saving Electricity Through
Energy Efficiency Programs Funded by Utility Customers: 2009-2015. 2018.

Schwartz, L., I. Hoffman, S. Schiller, S. Murphy, and G.Leventis. Cost of Saving Electricity Through Efficiency Prograrrns
Funded by Customers of Publicly Owned Utilities: 2012—2017. 2019.

Frick et al. Peak Demand Impacts from Electricity Efficiency Programs. 2019.

Frick et al. Methods to Incorporate Energy Efficiency in Electricity System Planning and Markets. Forthcomingiober 8, 2020 | 36


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://emp.lbl.gov/publications/conceptual-framework-describe-energy
https://emp.lbl.gov/projects/time-value-efficiency
https://emp.lbl.gov/publications/time-sensitive-value-efficiency-use
https://emp.lbl.gov/publications/time-varying-value-energy-efficiency
https://emp.lbl.gov/publications/end-use-load-profiles-us-building
https://emp.lbl.gov/publications/end-use-load-profile-inventory
https://emp.lbl.gov/publications/cost-saving-electricity-through
https://emp.lbl.gov/publications/cost-saving-electricity-through-0
https://emp.lbl.gov/publications/peak-demand-impacts-electricity

Contact information
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Natalie Mims Frick

nfrick@Ibl.gov
510-486-7584

Visit our website at; http://emp.lbl.qgov/

Click here to join the Berkeley Lab Electricity Markets and
Policy Department mailing list and stay up to date on our
publications, webinars and other events. Follow the Electricity
Markets and Policy Department on Twitter @BerkeleyLabEMP
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http://emp.lbl.gov/
https://emp.lbl.gov/mailing-list

Potential barriers to states advancing
demand flexibility
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U.5. Departrment of Energy
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Potential Actions to Address Barriers

Enhanced Model Building Financial Building Other
Lead by Studies Analytical Standards and Incentives Energy Codes and PUC State
Example andPilots Methods/ and Product for Planning  Appliance Actions Actions
Potential Barrier Practices Protocols  Programs Utilities Standards
Consumer value N
proposition not . . ° ° ° 1
well known
characterized
Insufficient DSM
program ° o o o o o ° °
integration
Lack of
coordination . ° ° ° . °

across programs
Constraints on
third-party ° °
aggregation
. .
Misaligned
compensation for ° ° ° °
consumers
Misaligned
compensation for ° ° ° ° °
utilities
Deficient economic
valuation methods
Lack of integration
across utility ° .
planning processes
ELELTE
benefit-cost . . °
methods

Metrics and
] ] ] [
assessment needs
Data access/data . . .
privacy concerns
Barriers to entry in
markets
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https://emp.lbl.gov/publications/grid-interactive-efficient-buildings

	Demand Flexibility �as a Utility System Resource
	Agenda
	What is demand flexibility?
	What is demand flexibility? 
	Value of demand flexibility
	Primary factors impacting value of demand flexibility
	Why is demand flexibility important?
	The electricity system is changing, requiring changes in grid operations and greater consideration of loads as a flexible resource. 
	DERs must be in the right place and operate at the right time to meet system needs.
	Example grid services that demand flexibility can provide and potential avoided costs
	Slide Number 11
	Examples of technologies that promote demand flexibility
	Residential demand flexibility measures and impact
	Commercial demand flexibility measures and impact
	Opportunities for states to advance demand flexibility
	Slide Number 16
	Update economic valuation methods for DERs that provide demand flexibility
	Establish practices for robust assessment of demand flexibility performance
	Examples of states and utilities encouraging demand flexibility today
	Resource standards
	Massachusetts Clean Peak Standard
	Utility and market programs
	MISO demand response resources and capability
	Massachusetts: ISO-NE demand resources and capacity tag
	Vectren Smart Cycle program
	Entergy Smart Direct Load Control program
	Rate design
	Minnesota electricity rates
	ComEd Hourly Pricing program
	Performance incentives
	Minnesota performance metrics
	Executive actions and state energy plans
	Building energy codes
	Questions states can ask
	NASEO-NARUC Grid-Interactive Efficient Buildings Working Group
	Resources for more information 
	Contact information 
	Potential barriers to states advancing demand flexibility
	Slide Number 39

