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Problem Statement

Current and anticipated growth of distributed energy resources (DERs) and introduction of
aggregated DERs into wholesale markets as a result of Order 2222 is fundamentally
changing the way the grid is planned and operated.

Policy makers and regulators will increasingly need to evaluate, consider, and establish the
rules and requirements as well as enabling policies and programs to bring these resources
online safely and fairly to provide retail and wholesale services.

New myriad technical and economic issues will require new information and tools to make
informed decisions related to the connection, technical operation, and compensation of
aggregated distributed energy resources---in the distribution, bulk power system, and
wholesale energy markets.




DER-I&C Initiative Description




Curriculum Design 2023-24

[The DER I&C Initiative 2023-24 curriculum is designed around three sequential modules}
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Module 1 — The modern landscape

Learn best practices & lessons from what’s being done today

Module 2 — Hot topics

Collectively explore cutting-edge applications

Module 3 — Deep dive

Advance a pressing topic through intentional collaboration

{Dec '23 - Jan '24 ]

[Firs’r Half 2024 ]

[Second Half 2024]



Module 1: The Modern Landscape

Learn best practices & lessons from what’s being done today

Module 1 begins with three webinars in December 2023 and January 2024:
* Webinar 1: Aggregated DER Grid Services, December 4, 2023
Webinar 2: Aggregated DER Valuation, December 18, 2023, 3:00-4:30pm ET

@ Webinar 3: Compensation Options for Aggregated DER Grid Services,

anuqry 8, 2024, 3:00-4:30pm ET
Moderator: Commissioner Riley Allen, VT PUC
* Expert: Travis Kavulla, NRG
* Panelist: Pete Polonsky, Hawaii PUC
* Panelist: Carmen Best, Recurve

All Registrations and Recordings
at: www.naruc.org/cpi-1/energy-
distribution/der-integration-

compensation/ 5



https://us02web.zoom.us/webinar/register/WN_qmsJouDYT4KPyE9O_yQFxQ#/registration
https://us02web.zoom.us/webinar/register/WN_pT7Uf9txReyTp_dZrayywQ#/registration
https://us02web.zoom.us/webinar/register/WN_V36sNZ8OQp2K3C0Jt99TLA#/registration
http://www.naruc.org/cpi-1/energy-distribution/der-integration-compensation/
http://www.naruc.org/cpi-1/energy-distribution/der-integration-compensation/
http://www.naruc.org/cpi-1/energy-distribution/der-integration-compensation/

Today's Agenda

Objective: Provide an overview of various compensation approaches, including their strengths and
weaknesses, such that decision-makers can evaluate which approaches are best aligned with their
context and objectives.

3:00-3:10pm Welcome and DER I1&C initiative
Opening remarks: Moderator, Commissioner Allen (VT)

3:10-3:35pm Presentation on Compensation Options of ADER Grid Services:
Travis Kavulla, NRG
Q&A

3:35-3:55pm Panelists:
* Pete Polonsky, Hawaii PUC
* Carmen Best, Recurve

3:55-4:25pm Moderated and audience Q&A
4:25-4:30pm Closing



nrg’

Perspectives on
Compensating
DER Aggregations

Travis Kavulla
Vice President of Regulatory Affairs, NRG

DER Integration & Compensation Initiative
NASEO & NARUC  Jan 8, 2024
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Why Is the Smart Grid So Dumb?

MISSING INCENTIVES IN REGULATORY
POLICY FOR AN ACTIVE DEMAND SIDE IN
THE ELECTRICITY SECTOR

By Travis Kavulla, NRG Energy

Advanced metering infrastructure was supposed to transform
the retail customer experience, empowering demand to
participate in a genuinely two-sided market across from supply.
But as smart meters become ubiguitous, few retail customers

see time-of-use prices related to the cost elements of electricity
service that vary over timp. Someone, somewhere must face clear
incentives to actively manage demand in order for it to happen.
Yet even the companies that serve retail customers too often
lack meaningful exposure to these costs.

“This paper examines the incentives facing two different types

of retailers: utility monopolies and competitive retailers. It finds
incomplete incentives to activate demand flexibility throughout their business models. Regulated utilities
under modern amendments to traditional cost-of-service regulation are usually deadened to incentives
altogether, or even perversely incentivized. Competitive retailers typically are faced with incentives around
supply costs, but too often have no role billing for and intermediating other network charges. Reforms are
proposed: time-of-use rates as the default retail product for regulated-utility customers, all retailers exposed
to and responsible for billing all relevant grid costs, and public investment and standards for automated
devices. Absent these reforms, transformation of electric grids—increasingly subject to intermittent

supply, volatilely priced fuels, and rising demand—will be costlier and slower.

A White Paper from the Energy -6-

Systems Integration Group's

Retail Pricing Task Force ES'G

January 2023 ENERGY SYSTEMS
INTEGRATION GROUP



Prices vs. Programs

nrg

 The idea that changing the shape of

demand over time is a worthwhile

undertaking for a consumer at all

depends on supply prices that vary over

time

* Prices in the wholesale market are

usually time-variable (e.g., energy &
ancillary services) or demand-based
(capacity & transmission)

* Prices in retail market are often
flat—they don’t reflect the
underlying cost characteristics of
the wholesale market. But that is
slowly changing...

« If ADER doesn’t have access to 'Prices’,
then a regulator/utility can manufacture
an indirect way to convey value for
DERS’ demand-shaping services: A
‘Program’

© 2024 NRG Energy, Inc. All rights reserved.

Ways in which DERs can shape demand on the grid
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« “Retail rate design reduces the amount of
capacity procured and triples the capacity

contribution of solar in the electrification California's duck curve hits record lows
scenario _" Lowest minimum net load day each year in CAISO, 2015-2023
- PJM, Energy Transition in PJM: Emerging Characteristics of a 20GW,
Decarbonizing Grid (May 17, 2022) N _
« “The Pilot results indicated that customers, both \\‘i"-"::‘f«@\'{\ / "podk
overall and low- and moderate-income Morning

customers specifically, responded to the rate by
shifting usage off-peak ... by 9.3 percent to 13.7 Evoning ramp
percent in the summer months and by 4.9 AN “neck of the duck”

percent to 5.4 percent in the winter months.”
- Staff, MD PSC, Re: PC44 Rate Design Work Group Leader’s

Report and Recommendations on Full-Scale Time of Use Rate Midday solar saturation

Offerings (June 3, 2022) “belly of the duck”
0
/ . . . 23
« New York’s Climate Leadership Council LT L OPM 12AM
estlmates a $4lB Cost to deep deca rbonlzatlon Note: Net load shown is demand minus utility-scale wind and solar - il Merit Order

with ‘uncontrolled’ electrification -- $28B with
efficient rate design




Prices:
Retail Rates & Wholesale Markets




So What Are ‘Prices’?

nrg

Retail rates are prices

Ratemaking a process by which to collect a utility’s
embedded cost structure

A century-old problem in utility regulation is how to align
rates more to marginal cost to allow demand to participate

In places with retail competition, the supply portion of the
bill is not subject to ratemaking & marginal-cost principles

apply

© 2024 NRG Energy, Inc. All rights reserved.

>

Wholesale markets set price by auction,
bilateral trade, or ratemaking

RTO energy auctions and bilateral trading usually are
reflective of marginal costs

Transmission rates for wholesale service are based on
embedded cost of service but are usually demand-based
(e.g., billed based on a transmission customer’s peak
demand)

12



Prices: Time-of-Use Rates nrgi::

« Time-of-use rates have been Ontario's TOU and Ultra-Low Overnight Rates on Weekdays
theorized for a century, and in 30

effect in some places for many
decades 24

25

« TOU rates are evolving to be jou: 2x
peakier, reflective of evolving '
cost structure & new sources of
demand (e.g., EVs)

N
o

Cents/kWh
e

« The deployment of Advanced -2
Metering Infrastructure allows
TOU to be billed more
accurately, at more granular 54
intervals, ubiquitously across 2.4
the customer base 0

—
o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour Ending

TOU =—=ULO

Source: Ontario Energy Board, circa May 2022. Link.
© 2024 NRG Energy, Inc. All rights reserved. 13


https://www.oeb.ca/consumer-information-and-protection/electricity-rates

In USA, Smart Meters Widely Deployed... 2

Only 5 States Use Them for Default Retail Pricing  nrg.

Smart Meters
Installed (%)

0-15%
15 - 50%

50 - 75%
75 - 100%

TOU States
TOU Opt-Out

P
Adapted from: Cooper and Shuster, “Electric Company Smart Meter Deployments: Foundation for a Smart Grid,” Institute for Electric Innovation, April 2021, p. 3.

© 2024 NRG Energy, Inc. All rights reserved. 14




What Goes Into a Time-of-Use Rate? o

Illustrative National Grid MA TOU Oil-fired generation as a % of total

Rate supply in ISO-NE 01/21 to 03/23

0,
On-Peak Off-Peak |l supply 120%
. Transmission
10.0%
. Capacity
(.
o ‘ 8.0%
c
= * 4 3-month pricing
; seasons and on-peak
hours 7am-11 pm. 6.0%
. e The supply prices
2.7:1 shown based on
hourly 5x24 DA ISO- 4.0%
NE settlement prices
at MASSHB, 2018-
- 2022. o
v + Capacity prices from 2.0%
E ISO-NE and allocated
E to on-peak hours. I - O - l
5 « Transmission prices 0.0% L S — S —
0N from National Grid, K K ¥ Kiid >
but adjusted to apply N OV N OV N
4.0:1 to on-peak hours. ¥ » ¥ » ¥

© 2024 NRG Energy, Inc. All rights reserved. 15




Real-Time Pricing, a.k.a. Dynamic Rate nra:

“ Monday 2
octopus energy Ist May 2023
Sunday | ; i 2 s
26th February 2023 20 o\ ! - .
i FT S R S
15 _ s
2 _ ~ a i
i 1 5 ,.r"r |
/ 1| I b
05 ] A i AN
For electricity meter ol S -IIIlI N | [ S 0
For electricity meter 0= 0 o Rem‘::"o?mh 0600 1200 N \ 1800 " this bl
00:00 06:00 1200 18:00 - P MExport kWh o Awerage dally export (across this bil
w— Unit rate p / kWh B Consumption kwh = Average daily consumption {across this bill) Feried Rebate p / kKWh Export kidh Rebate p
Total rebate 00:00- 0030 539 0.00 0.000
Period Rate p / kWh Consumption kiwh Costp
Total cost 00:00- 0030 2768 0.02 0554 00:30 - 0100 864 060 0.000
00:30 - 0100 3066 0.02 0633 E - O‘ 52 o100 - 0130 788 a.00 0.000
E 1,05 0100 - 0130 330 0.02 0628 0u3Q - 0200 887 0.00 0.000
01:30 - 0200 2809 0.01 028 02:00 - 0230 868 0.00 0,000
02:00 - 0230 2785 0.01 0277 Total export 02:30 - 0300 836 0.00 0.000
Total consumption 02:30 - 03:00 2728 o.om 0.273 03:00 - 0230 844 Q.00 0.000
03:00 - 0230 2719 oiz2 3263 4 ?6 kWh 0330 - 0400 816 0.00 0.000
4 .1 7 kW h 03:30 - 04:00 2332 162 37778 * 04:00 - D430 B54 0.00 0,000
e w0 a
; ; 0500 - 0530 2473 0.02 0.495 Weighted average unit rebate e o oo o
Weighted average unit rate 05:30 - 0600 868 0.00 0.000
05:30 - 06:00 2473 0.01 0247 omon. Dot cen oon o000
25.14 p / kWh e am -10.83 p / kWh ces0-00  en
- 06:30 - 0700 2420 0.02 0.484 N N N
07:00 - 0230 24,82 0.02 0.496 07:00 - 0730 764 0.1 -0.076
07:30 - 08:00 2633 0.01 0.263 0730 - 0B:00 988 0.01 0,095
08:00 - 0830 2312 0.0 0.231 O8:00 - 0830 836 0.01 -D.084
08:30 - 09:00 2970 0.0 0297 0830 - 0200 10.22 0.01 0102
0800 - 0330 2864 028 a.019 09:00 - 0230 9.41 001 -0.094
09:30 - 10:00 2950 03 9173 09:30 - 10:00 1033 0.01 0103
10:00 - 1030 1033 0.01 0103
10:30 - 100 1032 0.00 0.000
00 -1 820 0.07 0644
T30 - 1200 a62 an 1058
12:00 - 1230 8599 an -0.989
1230 -1%00 854 022 1879
1200 - 1330 ai 013 1184
1330 - 1400 807 0.30 2.421
14:00 - 14:30 836 080 -6.688
1430 - 1500 816 0.03 -0.245
© 2024 NRG Energy, Inc. All rights reserved. 16



A Cautionary Tale from Texas nrg?:

K Griddy (not to be confused with Gritty) offers a cautionary tale

B - Griddy, an ERCOT Retail Electric Provider, offered to pass

through wholesale energy pricing directly to retail customers for
a small monthly subscription fee

ortore vanaee D - Catastrophically failed during
Winter Storm Uri when
wholesale prices =

It's the same ~ %9,000/MWh

N— electricity —~— 1+ Griddy, an exception that
= ' ~— proves the rule: Intermediaries
why pay more? bear an important role standing
between wholesale market &

first to connect you directly to the grid.

retail customers

© 2024 NRG Energy, Inc. All rights reserved. 1 7 17



Monthly Subscriptions nrg:i:

Stabilizing Element (Hedge) for Both Customers and Ufilities

3

« Subscriptions offered by
Utl | ity 2.5 Differeance betveen Excess SUbSCﬁpﬁGﬂ is
Subscription and Actual credited at d'fnc:mlr: rate

Consumption is billed at —
] dynamic rate
« Third party _
aggregators/brokers could ‘
evaluate offers and manage
risk
« Hedges 0.5

] ] Subscription load shape is billed at OAT
« Comprehensive device (e.g., TOU) rate.
management 0

(]

Usage (kWh)
n

—

T T ¥ T EEEET T T T J4

0 5 10 15 20

Time (hour)
=5 bscribed Actual

Source: California Public Utility Commission, Demand Response and Retail Rates Sections, Energy Division, *“Workshop: CalFUSE Whitepaper & Staff Proposal,” July
21, 2022, slide 48. Link.

© 2024 NRG Energy, Inc. All rights reserved.

18



https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/demand-response/demand-response-workshops/workshop-pdfs/slides-calfuse-workshop-21july2022f-publish-pdf.pdf

Device-Specific Dynamic Rates nrgi’:

7 e

NEW HAMPSHIRE
’/ [Electric Co-op MY ACCOUNTv  OUTAGES & SAFETY~  SAVE ENERGY v MY CO-OP~  CONTACT US Q LOGIN

e

$0.0272 per kWh Lowest Energy Rate $0.0569 per kWh Highest Energy Rate
Today 4 Previous m ] Pricing Tables

TRANSACTIVE ENERGY RATES FOR WEEK STARTING SUN, DEC 24

AN A
Tue, Dec 26, 3am to 4am
Transactive Energy Rate: 0.0272 |

Price Per kWh in dollars
=]
=

0.03

"/

© 2024 NRG Energy, Inc. All rights reserved. 19




Competitive Retailers’ Offerings nrgf'

. - . Results from Reliant VPP in Texas on
Reliant (_NRG retailer) .has been able to June 20, 2023 from 4:00 - 8:00 PM
engage its customers in demand response
through smart thermostats in two ways:

« Direct Load Control: Average 20-30%
reduction in customer demand during the
period thermostat is controlled.

« Behavioral DR: Customers who actively
participate lower their demand by
approximately 10-15%.

L]
__-’ —

Load

« Reliant’s standalone thermostat ADER — — ——
program has grown 40% in 4 years. 530 1”00 by 30 ey 00 2y 30 gy 00 oy 30 1700 215730 1y 00 iy 30 gy 90 gy 30 00 ey

Actual Load

« Customers are also increasingly adopting F—nEn i G Dol Lo
other DERs like battery storage. A
customer in a detached single-family home that has smart HVAC controls paired with
battery storage can reduce demand by up to 40-100% (on average) over a four-hour
period, depending on the size of their battery.

© 2024 NRG Energy, Inc. All rights reserved. 20



So What About Wholesale Pricing? nrgi’:

« FERC Order 719 (2008) allows Demand
Response to be aggregated for sale into |
RTOs

DR aggregators may sell energy,
capacity, ancillary services into RTO
auctions

ABC Paiticpalion n Whoeiaks
Markps, M0 B 5PE-

Fall ART. FRimseafailssei .
Famal ARC Paricpsnon |

- Dnguing Irvestigesion
o AR parmopanon

- Past inwentigation ima
ABC pamcpaton

- Mz AT parocipanon, or
re e 10 et GO

« FERC allowed states to forbid third-party
aggregators from participating in RTOs

MO recently lifted its ban, while MN
recently decided not to lift its ban

Figure ES - 1. Status of organized wholesale market

participation rules for aggregators of retail customers
in MISO and SPP states

Source: Sydney P. Forrester, Cole Triedman, Sam Kozel, Cameron Brooks, and Peter Cappers, Lawrence Berkeley National Laboratory, Regulation of Third-Party
Aggregation in the MISO and SPP Footprints, p. iv. Link.

© 2024 NRG Energy, Inc. All rights reserved. 21




Declining Wholesale Revenues for Demand Products nrg':'

‘% M Demand Side Response Estimated Revenue

« Participation in eastern
$1,200+ -
mmm Capacity

markets dominated by . |
. mm Ancillary Services
capacity products mmm Emergency Energy

@ Economic Energy
* Follow the money! $900

@ Economic Energy Incentives
1 Capacity Bonus Payment
== Test Emergency Energy

 “Classic” revenue

$600 - [~
streams for demand
products are trending
down as capacity prices donn -
fall and energy markets I
are tempered
5 il

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

$ Millions

(=)

Source: PIM, “Markets Report,” MC Webinar, November 13, 2023, slide 40. Link. Trend-line added.

© 2024 NRG Energy, Inc. All rights reserved. 22


https://www.pjm.com/-/media/committees-groups/committees/mc/2023/20231113-webinar/item-06a---1-market-operations-report.ashx

Order 2222

« Extends Order 719
principles of market
access for DR to ADER

 No state opt-out

« Applies only in RTO
footprints (so not West
or Southeast)

« RTOs all over the map
on implementation
timeline

© 2024 NRG Energy, Inc. All rights reserved.

Targeting 2026

v1.0: 2023

Targeting 2029 v2922: 2027

4 Targeting 2026

Part I: 2022
Part II: 2025

Targeting 2025

23




‘ The Price Is Right? nrgi::

* ‘Price’-oriented ADER business models require prices that express marginal cost
and grid needs - rather than being flat and non-time-varying

 Most retail rates continue to be flat

« Requires that prices, collectively, express the full range of value of ADER

- E.g., DER may not earn transmission avoided-cost benefit if regulator sets transmission
retail pricing flat (regardless of upstream demand-related rate design)

. 'FA{\eDtEg competition and RTOs are useful, if not necessary, for ‘Price’-oriented

« Multiple competitive retailers will evolve to cater to and compete for DER-adopting
customers, and pace of innovation > utility regulation

« RTOs markets present some barriers, but more open than non-RTO, vertically-
integrated utilities

 If Retail ComFetition/RTOs don’t exist to express prices, then diverse and time-varying
utility rate offerings can be a path for “Price”-based ADER

© 2024 NRG Energy, Inc. All rights reserved. 24



Programs




An Alternative or Supplement to Incomplete Prices nrg':'

« So perhaps you don’t think that prices are a good way to efficiently allocate
scarce resources

* You can always stand up a ‘Program’ instead to do what ‘Prices’ do

« May be particularly appropriate where there are specific needs for ADER (like local
distribution system congestion)

« Typically rely on incumbent utilities to finance them with ratepayer subsidies
« Also examples where competitive retailers offer rebates for activating customer DER, or
« Where RTOs solicit (outside the typical markets they run) for particular needs

© 2024 NRG Energy, Inc. All rights reserved. 26



Subsidy for Device in Exchange for Utility Control nrg':'

« The most common type of
‘Program’ which uses

C} pepco Energy Wise Rewards

ratepayer funding to AN EXELON COMPANY
incentivize customer
adoption of DER (in this CYCLING TEMPERATURE ANNUAL INSTALLATION TOTAL
case, a smart thermostat) OPTION INCREASE REWARD* CREDIT** REWARDS
FOR
« Compensation not directly YOUR
aligned to value of energy, FIRST 12
capacity, transmission MONTHS*
« Gives utility right in pre- 50%
specified conditions to
dispatch ADER remotely 75% 2-4 DEGREES $60 $60 UP TO $120
through its DERMS
provider 100%

© 2024 NRG Energy, Inc. All rights reserved. 27




Some Utilities Also Extending this Program to Batteries %

nrg.
GREEN
MOUNTA'N Illustrative Payments to Battery DERs under Different

pOWER Programs/Prices
Benefiting you and

Vermont
You save money by joining GMP’s BYOD program. If you

Ancillary Services

enroll a battery for ten years, we'll give you an upfront
payment of 5850 per kW of storage enrolled for three
hour discharge, $950 per kW for four hour discharge. If

Avoided
Transmission Costs

you're retrofitting an existing solar system in one of

_/_ Avoided Capacity
Costs

the areas of the state where extra storage will help the

grid most, we'll give you an extra 3100 per kW. Plus, One-Time Rebate Annual Incentive Elements of Value__
to Grid
get the benefit of knowing your device is helping to
cut carbon emissions and costs for all GMP customers! Risk to ratepayers Risk to DER owners
— B

Source: While the graph is illustrative, the One-Time Rebate column is based on the participation of a Powerwall 3 in Green Mountain Power’s BYOD program (link), and the
Annual Incentive column is based on National Grid’s ConnectedSolutions program. The final column illustrates the different ways a battery could participate on the grid.

© 2024 NRG Energy, Inc. All rights reserved. 28



https://greenmountainpower.com/rebates-programs/home-energy-storage/bring-your-own-device/

Pay for Performance nrgf'

- An alternative to an up-front Connect with a battery storage partner.

Su bS|dy | N eXCha ng e fO I Energy-sharing events through our ConnectedSolutions program call on your battery system to automatically
ca paC|ty r|g hts to AD E R |s a discharge during peak demand days, which occur as follows:
pay-for-performance model « From June 1 — September 30

« Between 3pm - 8pm

¢ TO the r|ght iS an example from » No more than 60 times each summer
National Grid’S “Connected « A maximum of 3 hours per event
Solutions” « You can opt out at any time

 Again, the benefit paid under """V
th iS p rog Fam is a va I ue Participating customers will receive an incentive every year based on the performance of their battery system at
a rate of $275 per kW performed between June 1 and September 30. On average, customers have received
approved by regulators based 1500 oer v,
on an approximation, and not

d | reCtly con neCted to more TI.‘ne incentive rate is locked in place for the first five sumn?ers the customer .IS enrolleld in (.Zonr!ectedSOIutlons
Y . ; with all new systems. Your battery system performance will vary based on size, configuration, internet
dynamic ‘Prices

connectivity and other factors.

© 2024 NRG Energy, Inc. All rights reserved. 29



Certain RTOs Have '‘Programs’ for DER as Well

EMERGENCY RESPONSE SERVICE (ERS)

ERCOT offers two types of Emergency Response Service: 10 Minute and 30 Minute.

10 MINUTE DEMAND RESPONSE PROGRAM (ERS 10) | 30 MINUTE DEMAND RESPONSE PROGRAM [(ERS 30)
Customers will bo notified of an evand ¥ia amall, phona, tod andior alocranic | Customors will ba notifed of an evert vie ermail. shane. text and'or oloctronic
E RCOT h a S a S m a I I Signal Der CLBMHMars” inBtructions and musl fully cunail within 10 minutes of elan | signal por cusiomare” instruclions and miusl fully clnad within 30 mirdtos of slan
I of @van. of ez,

ke minimum size. accounts of under 100 kW curtailman! will be aggregated,

standalone capacity
market for Demand
Response, known as
Emergency Response
Service (ERS), which
exists outside its
ordinary energy
markets

4 month condracl peroda sierting Feoruary, June and Ociobar. Each pariod confaing 6 optonal time shods: woekdays
A4 Time Ponod 1), BAM-1PM (Time Penod 2), 1-4FM (Time Pariod 3], 4-7PM (Time Ponod 4], 7-10PM (Time Porod 5}
and woosondanighta’ail othar hours including ERCOT holidays (Time Ponod 6).

One month bedodd aach coniract poricd (January 150 May 181, Seplemdar 182,

Can participate independently or in conjunchion with Load

Each aceount must hevo at laeet & 15 minute intarval or amart meier {par ERCOT) and may also roquire CPower's moniboring solution,
which provigos ena-mindio usago data.

Customens over 1 MW ol cunailable kead rmust have DLC via CPowai's |
monitaring solution (CPawer's requirement) | Ne: DLG requirement
Cuslomsns ik D Called 1o curtail load for wp O 12 RoUrs Dar conbiact p&rim.

Al @ minimum, & 15-30 minuio s avonl wil Do callod once pod pedr absonl suttessiul dvant daplkaymont.

Cuslomers are paid based upon the deanng price, contract capacty and parfcipaion houwrs,

Customers recoive payments witin 60 days of the ond of the contract pariod

Cuslomens must meet their peiformance obligations during evems and tast events, and must mese? their avaiability
requiremants all other commitied limes,

Axailabity and performance faciors are taken nio considoration and can reduce payments
Noreperkimance

Source: CPower

© 2024 NRG Energy, Inc. All rights reserved. 30



Comparing ‘Programs’ and ‘Prices nrgf'

Programs Prices

« Utility subsidies for device adoption > Ulme=vainiag) el (s

L  Procurements for targeted needs ) Wholesal.e/RTO: CE|pEiEly; S
A/S auctions + Trans. rates

« Regulatory process defines avoided- |+ Rate design

How cost value « Market design
Business | ADER a utility vendor - ADER more of a free agent
Model
e M n mark
Pros & * A clear value target ore ope arket
. . « Less stable revenue
Cons « Limits to quantity and pace

* Questions on how to monetize

The two can be complementary, especially when 'Prices’ fail to convey ADER a particular value

that is not appropriately priced (e.g., distribution or transmission)

© 2024 NRG Energy, Inc. All rights reserved. 31




Travis Kavulla

Vice President, Regulatory Affairs

(406) 788-3419
travis.kavulla@nrg.com
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Disclaimer

This presentation does not
represent the view of the Hawaii
Public Utilities Commission in any
capacity and is offered purely for

educational purposes based on the
development of DER policies in
Hawaii. Information shared here is
also publicly available via the
Commission’s eServices website,
largely in Docket No. 2019-0323.

STATE OF HAWAII

PUBLIC UTILITIES COMMISSION
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CUMULATIVE SOLAR

INSTALLATIONS The Hawaii Context

96,920 1,118 mw

SYSTEMS
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https://www.hawaiianelectric.com/clean-energy-hawaii/sustainability-reports
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Battery Bonus Program

Why? An emergency need for replacement resources as the last coal plant on Oahu
was required to retire in September 2022, and upcoming solar-plus-storage

projects were significantly delayed, leading to concerns about reliability during the
evening peak.

What? A customer program that provides incentives for customers installing a new
battery, connected to rooftop solar, and requiring the customer to discharge the
battery for two consecutive hours during the evening peak every day for 10 years.

How? Within the Commission’s proceeding to investigate distributed energy
resource policies for Hawaiian Electric, the parties modeled a variety of program
options to determine a range of values and incentives for the program.



Battery Bonus Incentives

1) Upfront incentive: $850/kW of
customer’s capacity commitment

2) Monthly capacity payment:
S5/kW of capacity

Retail rate energy export credit
for exports during program for
first 3 years of enrollment

Battery Bonus

Cash Incentive to Add Energy Storage to an w /-
Existing or New Rooftop Solar System oy 2 3)

Example: for a 5-kW battery system, a
customer receives $4,250 upfront,
S$25/month for 10 years, and a bill
credit of ~S60 per month for 3 years.
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Next-Gen DER Programs, Launching March 1st

Smart DER Program

* Replaces all NEM and post-NEM DER
programs as the basic program

* Non-export option and export option

* Open to all renewable customer-sited
generation

* Export option provides time-varying
compensation for export

* Oahu rates:
* Daytime (9am-5pm): $0.135/kWh
* Evening Peak (5pm-9pm): $0.329/kWh
* Overnight (9pm-9am): $0.189/kWh

Decision & Order No. 40418, December 4th 2023
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Next-Gen DER Programs, Launching March 1st

Bring-Your-Own-Device Program

Replaces Battery Bonus as a supplemental,
optional tariff for grid service compensation

* Three “levels” with distinct operational
requirements and incentives
* Level 1: Flexible User Dispatch
* Level 2: Utility Dispatch
* Level 3: System Grid Services

e Similar incentive structure to Battery Bonus:
* Upfront: S100/kW, up to 5 kW
* Monthly: $S5-10/kW

* Energy Export Credit at the evening peak Smart DER
rate

Three-year customer commitment

Decision & Order No. 40418, December 4th 2023
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Compensation for Long-Term DER Programs

Modeling Efforts

* Hawaiian Electric adapted
modeling efforts from the utility
planning process for use in DER
program development

 Several iterations of modeling
occurred with feedback from the
Commission and other
stakeholders

* Modeling evaluated the impact on
the grid of freezing DER
installations at today’s levels

DER Value Streams

* The Commission outlined 8
applicable DER value streams that

should be reflected in DER
compensation:

Energy Generation Impacts
Capacity Impacts

RPS Compliance Impacts
GHG Emissions Impacts

Grid Services

Transmission System Impacts
Distribution System Impacts
Resilience Impacts



Compensation for Long-Term DER Programs

Finalizing Incentives Update Framework

* The Commission “mapped” the  ...the Commission established an
results of the modeling efforts to the update framework for the new
identified DER value streams, and programs

used the modeling results to establish

. ) ) * Updates every three years after
additional incentives

program launch

* Not all DER value streams are * Export rates
represented clearly in the incentives, * Incentives
SO... * Interconnection requirements

Eligible technologies
Operational requirements



Alignment with Other Initiatives

Grid Service Purchase Integrated Grid
Agreements Planning Process

Energy Equity and
Justice Docket



Key Takeaways: Program Design

Develop DER incentives that Embed iteration and evolution in Acknowledge the role of DERs in
balance the value DERs provide to program design, especially as utility planning processes and the
the grid with the need to support electric grids are actively evolving. role of utility planning in program

a robust DER market. development so that plans and

programs are consistent.



Key Takeaways: Stakeholder Process

Push for compromise between Get stakeholders together in the Engage stakeholders early and
stakeholders (e.g., utilities and same room to address the merits often to avoid delays in the
solar advocates). of each other’s arguments. process when stakeholders do not

feel heard or consulted.



More Information

Hawaii PUC’s website on DER programs:
https://puc.hawaii.gov/energy/der/programs/

Hawaiian Electric’s website on customer renewable programs:
https://www.hawaiianelectric.com/products-and-services/customer-

renewable-programs
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Demand Flexibility
Platform

200,000 kWh 550,000 kWh
5,000 therms ( / 7,000 therms
$148,000 $457,000

VPP Marketplace
FLEXmarket

325,000 kWh
4,000 therms
$240,000

©2023 Recurve Analytics Inc. | 49



Compensation Should Recognize Supply and Demand

Supply = Demand

Energy
Efficiency
Energy Distributed

Renewables Smart Meters .
Storage Generation

‘) ) v = L=
. py o m—
T s z} “ SEEE Demand
e F L LI\
V777774 . | | Response
O 1,

Generation D —— Transmission <«—— Distribution Customers

Supply: Energy Resources Demand: Load Modifying Resources

©2023 Recurve Analytics Inc. | 50



System Benefits from Demand-Side Resources

Load Modifying Resources (LMR) Supply-Side Demand-Side
Market -\ Load
_ . N\ R Modifyi
e 15% price advantage over supply-side* @8 Energy esiurces ST
: Resources
@ Capacity >
@ Ancill “ 5 Enable the
e Hedges market peak energy events el # B
- Tfan§m15.5|on S
e Modifies forecast to support resource @ Distribution P
Cap and Trade == FLEXMARKET
adequacy @9 Ghg Adder Rebalancing
@ Methane Leakage
e Provides benefits to local customers @ Losses
@ Non-Grid Priorities
e Incorporate the full value stack =1 Equily

-« Resiliency _/

* |EA US Supply-Side Reserve Margins: https://www.eia.gov/todayinenergy/detail.php?id=39892 ©2023 Recurve Analytics Inc. | 51



https://www.eia.gov/todayinenergy/detail.php?id=39892

Additional Benefits from Demand-Side Resources

Enable Aggregators

'%n.%

Quantify value Provide time-valued price signal

Avoided Energy &
Capacity Costs

Q
Air Quality / Carbon [l Support Customers
g -
S P
LI RS S
Hour of Day Q/’% @@@/
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Operationalize with Open "Market Access" Model

EEE=a3 DEMAND an open, pay-for-performance marketplace  where

22X FLEX MARKET aggregators receive incentive payments for demonstrated

= impacts at the customers energy meter using transparent
consistent measurement & verification.

£ 77 £ 77

"The market access approach also allows for
incorporating innovative measures Into energy
efficiency programs, since this approach allows
experimentation with measures and customer
offerings without going through lengthy solicitation
processes. Also, the market access approach can be

used to enable integrated demand side management
(IDSM) opportunities." CPUC D.23-06-055

- ©2023 Recurve Analytics Inc. | 53


https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M512/K907/512907396.PDF

Open-Source Measurement & Verification at the Meter

Proven accurate methods and code available publicly

BN TILFEMNERGY

“" OPENEEMETER

OpenEEmeter is an open source toolkit for implementing and
developing standard methods for calculating normalized metered
energy consumption (NMEC) and avoided energy use. The

Savings at the meter.
OpenEEmeter includes the reference implementation of
the CalTRACK methods for estimating normalized metered energy

savings. CalTRACK is a working group under the Energy Market
Methods Consortium (EM2).

‘#i wu“ |M"‘lh l;lhh*l"'lh LJJJ_‘.

OpenEEmeter library contains routines for estimating energy efficiency

Avg. kW

Fraction Event Hours
0.78 1.00 1.00

Event Day Savings

-8 Treatment Observed
4 =—t— EE Counterfactual
=~ DR Counterfactual
=oe=_Total Impact

71 MW EE Load Impact
DR Load Impact

4 12

Hour of Day

LiNREL

16 20

Ea. U.S. DEPARTMENT OF

) ENERGY
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EX==3 DEMAND

= FLEXMARKET

Market Recurve Aggregators
Sponsor
o v e EnergyHub
O lime - GreenSync
= O o - T=ESLA OUI)LIFUHL'
Contract @ Flexibility . &
Purchase B [ velight <oy m

enel ¢

t—'j PACKETIZED

P aiyviggely = t
__.-/-"“ Agreements ner
Open-source advanced

M&YV Platform

Load-Serving Entity
Install innovative projects

to reduce energy use

== OPENEEMETER

Customers

Services ﬁ’ﬂ H E

High performing homes
and businesses
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https://www.lfenergy.org/projects/openeemeter/

Compensation to Providers Mirrors Avoided Cost**

Price Anchored in Hourly Avoided Cost
Summer ACC V.2020

Gross_Peak (4-7 pm)
Net Peak (7-9 pm)

Demand
Flexibility

Energy Savings

Peak Reduction
Carbon Reduction

_ Virtual
- Power Plants

Business Models
Technologies
Consumer Finance

+ Geographic
+ Demographic (LMI)
+ Event-based response

EEEZ3 DEMAND

== FLEXMARKET

& %

Aggregators Utilities

]
. r
. [
I
. [
—

Grid Value

Metered Performance
Payment for Grid Value
Project Finance

0 4 8 12 16
Hour of Day

[
o
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Performance Aligns Incentives

Price Anchored in Hourly Avoided Cost i
FLEXmarket + Market Access  camarkeTs
Summer ACC V.2020

Gross_Peak (4-7 pm) [ E 508 GWh 5544.?M TSB E 147F‘: TONS
Net Peak (7-9 pm) r

] Total System Benefit (TSB) $44.7m
+ Geogra ph IC [ The lifecycle energy, capacity, 3 8%
INCREASE TO CALIFORNIA

transmission, distribution and

+ Demographic (LMI) oo COMMERCIAL TSB
+ Event-based response 27X
TSB/MWh

S88 FLEXMARKET
TSB/MWh SAVED

40 cA COMMERCIAL EE
TSB/MWh SAVED

102%

PERFORMANCE/
REALIZATION RATE
LIFETIME TOTAL SYSTEM BENEFIT —
GAS AND ELECTRIC COMBINED TSB FORECAST VALUE == OPENEEMETER
0 4 8 12 16 20 . i 03 R=CURVE

Hour of Day
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Enable Range of Technology Agnostic Impacts

EV charging load shifts
out of the evening peak

Corrected Hourly kWh Savings

Smart thermostats
reduce load across all
hours, focusing on the
peak

Hour of Day Empowering
Our Clean
Ene rgy Future

Corrected Hourly kWh Savings

= ©2023 Recurve Analytics Inc. | 58



Adaptable to Multiple Procurement Models

Vertically Integrated Generation & Transmission Wholesale Markets
Utilities Providers
Forward Capacity
Non-Wires / Pipes Wholesale Aggregation for Markets

Alternatives member companies

Aggregated
Integrated Resource Plans & Distributed Energy
Resource Adequacy Resource (ADER)
All Source Load Modifying Resource for
Clean Energy Resource Procurements Cooperatives & CCAs
or Decarbonization
Goals .
Carbon Credit FERC 2222 Enabled

(Energy Attribution Credits) DSM

—_— ©2023 Recurve Analytics Inc. | 59



Strategies and Examples for Action

Develop or publish value
for pricing avoided energy
usage and decarbonization

\ 4

New York's Valuation of
Distributed Energy
Resources (VDER)

California's Avoided Cost
Calculator (ACC)

Efficiency cost test values

Establish measured
outcomes as the default and
utilize standardized
measurement and

verification

IRA-HOMES programs
measured pathway with

open-source M&V

Kansas efficiency order
setting metered results as
default

Streamline program designs
for technology-

agnostic solutions valuing
short and long term load
management

\ 4

Market Access model

Integrated Demand Side
Management strategies

Outcome-based
performance incentives

©2023 Recurve Analytics Inc. | 60



https://www.nyserda.ny.gov/All-Programs/NY-Sun/Contractors/Value-of-Distributed-Energy-Resources
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/demand-side-management/acc-models-latest-version/2022-acc-documentation-v1a.pdf
https://www.energy.gov/scep/home-energy-rebates-programs
https://estar.kcc.ks.gov/estar/ViewFile.aspx/Order_on_Evergy's_App._and_Settlement_Agreements.pdf?Id=f6df6cd2-a485-49a9-bf38-af11e0a62bcb
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/energy-efficiency/market-access-program

Thank youl!
carmen@recurve.com
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NASEO=

National Association of
State Energy Officials

Thank you for joining today!

CONTACT US

Kirsten Verclas Danielle Sass Byrnett
Senior Managing Director, Senior Director, Center for
. Electricity and Energy Security  Partnerships & Innovation
Upcoming: NASEO NARUC
» In-Person: Integrated Distribution System  kverclas@naseo.org dbyrnett@naruc.org

Jeff Loiter
Technical Director, Center for

Planning & Resilience Training, Jan 24-25,

. . . Rodney Sobin
2024 in Irvine, CA [state agencies only] Senior Fellow
www.nharuc.org/about-naruc/event- NASEO Partnerships & Innovation

calendar/western-dspr-training/ rsobin@naseo.org NARUC
jloiter@naruc.org

www.haruc.org/cpi-1/energy-
distribution/der-integration-compensation/
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