. __NATIONAL COUNCIL
ON ELECTRICITY POLICY

National Council on Electricity Policy

Annual Meeting
September 22-23, 2022

Breakfast: 8:00AM - 9:00AM
Welcome: 9:00AM

Visit www.naruc.org/ncep/meetings for an

online agenda and speaker/moderator Wifi: MarriOttBonVOY_GUESt
biographies



http://www.naruc.org/ncep/meetings

Welcome and
Special Guests

. __NATIONAL COUNCIL
ON ELECTRICITY POLICY

ToNola Brown-Bland, NCEP President
Joe Paladino, Department of Energy
Ted Trabue, District of Columbia Sustainable Energy Utility



Customer
Empowerment

ToNola Brown-Bland, NCEP President

Jay Oliver, Duke Energy
Jeff Riles, Microsoft

Keishaa Austin, Rewiring America

NATIONAL COUNCIL

" ON ELECTRICITY POLICY




BREAK

Return at 11:05AM

Agenda:

www.haruc.org/ncep/meetings/
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Access and
Energy Justice

. __NATIONAL COUNCIL
ON ELECTRICITY POLICY

Jennifer Easler, lowa Consumer Advocate

Jane English, NAACP
Marnese Jackson, Midwest Building Decarbonization Coalition

Andrew Bennett, Energy Outreach Colorado

Agenda:
www.naruc.org/ncep/meetings/
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Consant o Dis

To be completed by the customer

***Customer tata can provida insight into activities within the premises recalving utiity service. Your uility may not disclose your customer data excapt {11 you
authorize the disclosure. 12 1o contracted agents that perfom services on behlf of the utilty, or 2] 2s otherwise permitted of rauired by zws o reguiations.®*

***You are not required to sutharize the disciosure of your customer datz. Not not afiact your o

***You may access your stancard customer data from your utiity without any additionl charge."**

***Your ity will have no control aver the deta disciosed pursunt o this consent, and will ot ba resparsitie for moritaing or aking any Steps 1o ensura thet the
data rocipiont maintains the confidentaliy of the data or wses tha data as authorizod by you. Plazsa be advisad that you may not bo abla to control the use o misuss
of your data onca it has been roleaser***

***{n ziditon tothe customar data describer above, he data recipient may also receiva the fallowing from your udlity: your name: acoount nurber: senvice nuber:
metar nurher: mter read date(s: numbr of days in the billng period: wtity invice date: base

rata bill amount: othar charges and non basa rata amount. Your iy will nct prowida any othar informaion.
including personaly identifabla information, such as your Sacial Secuity Number or any firancial account number o the data fecipient thiough this cansent form.*=*

PLEASE READ THE CUSTOMER DISCLOSURES ABOVE

By signing this form you acknawlodge and agrae that ou arathe customar of recard for this accaunt and that you authoriza yaur wtilinysamvica provider o disclase
your customer data as specified in this form

Customar account number

Service address.

Printed name,

of racord, Date signa,

@ XcelEnergy®

Consent to Disclose Utility Customer Da

Al requested information must be providad for the consent to b valid. This form may be available in other languages. To abtain 2 copy in 2nother anguaga,
please contact inquire@xcelenargy.com. Para obtener una copia de este formulario an espafiol, por favor contacte a su proveedor de senvicios piblicos

Utility name and contact Xcel Energy C
Physical and P.0. Bax 8, Eau Claire, W, 54702

Phong_800.895.4999 Emzi_datarequest@xcelenergy.com fax_866.208.8732

For additional information, including the wtility's privacy paficy, visit seelenergy.com.

Tabe completed by the data recipient

.
By signing this form, you allow your ulility to give the following information to: y

&.%em DMganwanﬂermmanm

12} This Agency
SAC Subscriber and SRC pnmm ol ot et fr 50 ong asa
valic and exsting contract batwoen Public Sarvice an SRC Producer fortha
purchase ant sale of such Photovoltac Enengy and associatad Aenawabla
Energy Credits shall confinue ineffect.

{b) This Agency Agreement may ba tarminatei by ether SAC Producer or
SR Subscriber upon Pubic Serice's recept of atica that SAC Subsciber's

ribar Agancy Agreement For Xcel Energy Solar*Rewards Community Sarvica (Colorado)

Colorado

5 AC Subscribar
‘Agency Agreament, SR Subseriber rapresents and warrants that the
informatian statod horein istrua and cormect o the bast of SAC Subseribers
knowlodge and beliaf and that SRC Subscriber has signad up for tha statad
subscription shara si20 n the PV Systam thraugh SAE Producar

6. Consent to Disclose Acoount Infarmation. SAE Subscriber shallprovide to
Puiic Servica 2 comleted and signed "Consant to Disciose Uity Customer
Dt fom grating corsent o Pl Servia tofas miormation regaing

subscription in tha PV Systam has baen terminatod or
entifoty, o that SAC Subszribar no langer holds an intarest in tha benaficial
use of the Photovnltaic Energy and associated Renewable Energy Credits
generated by tha PY System.

(¢ This Agency Ag
(515 s s raion o et et S Prodit and bl
Sanvice for the purchasa and sako of Phatovaltaic Encrgy and associatod
Ranewablo Energy Cradits genoratod by tha PV Systam: or i in tha event
of sl gt P ot of s ot hors e
Service writing,

SRC usage at the St
idantifiad above in ordar for SRC Producer indepandently to varify the extent
of SRC Subscribar's eligibility intha PV

0 Saction 40-20-127, CA.5. the effective rdes and regulations promuigated
theraunder by the Colorado Pubiic tities Commission, and Rate Schedule
‘SHC of Public Service's Colorado Public Utiites Commission electric tarif. The
Consent to Disclosa Uity Customar Data form shall be that form pastod fram
fime to time on the

cel Energy wabsite or the website of the Colorat Public Utiities Commission

INWITHESS WHEREDF, this Agency Agreement was duly executed by tha

undersigned authorized representatives of SRC Subscriber and SAC Producer.

or subscribar tha PY Systam that has taken

replacement agency agraement betwoen SRL Susserber and the new owner
of such

contract from SAC Producer.

SRAC SUBSCAIBER SRC PRODUCER
By: By:

Titla: Titla:

o o

Ap
Colorado

@ Xcel Energy*

SRC SUBSCRIBER AGENCY AGREEMENT FOR XCEL ENERGY
SOLAR*REWARDS COMMUNITY SERVICE (COLORADO)

‘SRC Subscriber Name: _
‘SRC Subscriber Ratail Customer Account No.:

‘SRC Subscriber Service Address: _
‘SRC Subscribar E-mail Address:

‘SRC Subscriber Mailing Address:

‘SRC Subscriber {Primary} (AIL}

‘SRC Produoer (Subscriber Organization) Name:

Sl GardonID N __5°¢ 2tached

of Solar Gargen: __ % attached

Drganization/trade name __Energy Outreach Colorado and pariner agencies

¥ if availabla)

Physical and 303 E. 17th Avenue, Suite 405, Denver, CO 80203

Email_solan@energyoutreach.org Fax

Thig organization will receiva the following customer data:
I information from your mater collactad by yaur utlity sarvices providar from the following sanvices {chack all services that apply):

Phong_303-226-7084

Meictic  Osteam  Mnatural gas
B information ragarding your participation in renewable anargy, demand.-side management, load managament, enesgy efficiency or othar uiilty programs

D] other (spacifyl

This information will e usad to:
[l Frovid you with products or services you requested [l Offer you products or services that may be of interest o you
[l Determine your eligibility for an enengy program [ Analyza your enargy usaga

I Other (spacify) _SolarRewards Community

Data collection period
The relevant timaframa associated with the reguestad data s as follows:

Wioctie iy L/112021 andending _ when terminated by customer

You may terminate this consent at any time by sending a written request with your name and service address to your utility.

SRC Subscribar’s Initial Subscription Shara (in kilowatts, or "KW
ttached W

The undersigned SRC Subscriber heraby authorizes __see attached
['SRE Producer”). and SAC Producar heroby accapts tha respansiilty. to act

Prior Period SAC Bill Credits. Ta the axtant
information communicatad by SAE Producer to Public Senvica and usad
By Public Servica for purpases of calcutating the SAC Credit applid on
SAC Subscribor's electic sorvica bill was incorraet, SAE Producr shal ba

s SAC Subseriber's agant for puposes of seling ta Pubiic Serice Campany of responsiblefor al cor athar adus of SRC Credits

Colorado(“Publi all of SAC Subscribar' inand 1o praviously applid by Public Sarvice to SR Subscriber's eloctic servica bills

he Photovoltai: Energ bieE and to collect any for all such

by, and dalivared to Public Sarvica from, the Photovoitaic Enargy System [PV ‘SAC Craits, as nacassary, among SAC Subscriber and other SAC subscribers

S\mm ) denifid above, ncing ul authortyfor SHC Produeer o enta nta aming the PV System. SAC Subscriber and
AC Subscribar for such selo ayees in amounts proviousiy applied by Pubiic

Su:ho]nlra:l all pursuant to Public Sarvice's Solar*Hawards Community

Program and Rata Schedule SR of Puslic Servica's eloctric tarit on il with the

Colorado Public Utiltes Commission {"Commission”) and in efect from tima to

tima.

1. Duties of SAC Producer Genarally. SR Producer el ba respansibia for
issuing and managing the subscriptions of all SRC subscrters n tha PV System

‘Sarvica 25 an SRC Credit on any of SAC Subscriber’s electric sarvica bills for
prior pariois shall e administerai exciusivaly by SRC Producer, 2nd that Public
Sarvice shall ot be required 1o increase of raduce any SAC Cradit previously
appled to SRC Subscriber's eletric servica bil in any pior parod to the
axtant such corrections ara tha fasult of incorroct subscription information
fortha PV System communicatad to Public Servica by SAE Protiucas. n
connacon it SHC Prodcar S snlion o eponsfts to s

and for selling to Public Sarvice the subscribed
E

Energy Cr
by the PV System and defivered to Public Service at the production meter
locted P Sy n o s s, SAC Priar
shall o
SAC Subseribor's nformation concaming ussunmmmn intha PV System,
icluling s engTial st 1 s Pl Evrgy an s o

the PV Systerm. SAC
Subscriar that shal aiusivaly
ey on such i raguiarly and timel icated from tha SAC
Producer for the purpese of calcuating tha SAC Credit that will be applied by
Public: Servioe and refiected on SAC Sultscriber's subsequent electric sarvioe
s 2 gt Pl Sarvces et of SHESuhstBrssnam of

and producad by tns PVSVSIMI in accordance with Ra!e SmmuIBSRE of
Pubic Sarvice's Colorado Public Utilitias Commission elactric tariff

Page 102

1

any oplied by Public Service with
respect 10 the PV System, snc Subscribr herely authorizes Pubiic Service to
t SR Producer any and all
‘Subseriber's bills for otail slactric sarvice for allrelevant pariods, 25 may bo
necessary for SAL Producar to fully and proparly administar such prior pariod
ajstments among all SAC subscribers in the PV System.
Liitatian of Agency. This Agency Agreement shall anly sarva to authorize SAC
Producar to act as SAC Subscribor's apent with respact to SR Subscrbers
hanaficial imarast in 2nd to the Photownltaic Energy and associated Renewable
Enargy Cracits ganoratod by the PV Systam and delivered o Public Sarvice
‘o the extent that SAC Subscriber’s subscription continues from fime-to-time
0 quality 3sa valid subscription in the P System Section
4020127, CRS. the theraunder
by the Colorado Pubiic Utiities Commission, and Rate Scheduls SAC of Pubiic
‘Service's Colorado Public Utiities Commissian ekectriz tasift.

pEEE

ay*

@ Xcel Energy-

Low Income Verification Form

The purpose of this form is to verify that the Xcel Energy customer stated below is an active
participant in the representing organization shown below. This form is required for acceptance of
low income subscribers into Xcel Energy’s Solar*Rewards Community Program. Low income
subscribers must be verified by one of the following representing organizations:

= Energy Outreach Colorado

* The Atmosphere Conservancy

» Colorado LEAP Program

*  Municipal Housing Authority (ex: Denver Housing Authority)

+  Grid Alternatives

Xcel Energy Customer Information:

Customer Name:

Customer Account Number:

Customer Premise Number:

Customer Address:

Customer City, State, Zip:

Solar Garden ID:

Representing Organization Verification:

The customer stated above is an active participant of the program listed below and therefore
qualifies as a low income subscriber for the Solar*Rewards Community program.

Name: (printed)

Signature:*
Representing Organizati
*4legal ive of the

This form must be completed and uploaded for each low income subscriber to a solar garden. Updated 1/26/2017
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A STRATEGY FRAMEWORK FOR JUST TRANSITION
RESIST = RETHINK —— RESTRUCTURE

Extractive Economy Living Economy

LD V/ - RLDVy
\\\LQ\ Ie u 'G"Cg Vv ‘r@.

Consumerism & ﬁ Caring &
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CHANGE THE RULES
DRAW DOWN MONEY AND POWER

+ — + —
National
Regeneration i i
Extraction Enclosure of Etnlog|lc|atI’8'fSo[|a|
Dig, Burn, Dump Wealth & Power Cooperation Well-being
Exploitation
o\.'l tRN4 -"-,-'Cé_ ﬁ BU\‘ eR N‘lfpf_.’p
Militarism Deep Democracy
VALUES FILTER Developed by Movement Generation

THE WAY *shift economic control to communities with OUR PUWER chPnIG"
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Natural Gas Prices

(Dollars per Thousand Cubic Feet, except where noted)

Area: |US.

w |  Period: | Monthly

@ Download Series History

0 Definitions, Sources & Nofes

Show Data By:
(® Data Series (O Area

Wellhead Price
Imports Price

By Pipeline

As Liguefied Matural Gas
Exports Price

By Pipeline

As Liquefied Natural Gas
Citygate Price

Residential Price

Fercentage of Total Residential
Deliveries included in Prices

Commercial Price
Fercentage of Total

MNA
6.57
6.16

39.06
7.04
495
8.56
5.33

12.04

96.9
0.76

U0 |jgoogoooog

Commercial Deliveries included

in Prices

Industrial Price

Percentage of Total Industrial
Deliveries included in Prices

| Electric Powvear Price

1.3
6.65

133

= 45

J0 g

MNA
5.62
5.20

29.59
§.22
253

1017
.78

1217

96.7
10.04

701
7.53

14.1

= 1=

NA
4.67
4.41

30.57
7.25
471
8915
2.99

12.98

96.6
10.25

654
6.32

14.2

E 2%

NA
5.45
5.45

2.45
6.04
10.33
6.34
13.65

96.4
10.48

657
6.81

141

E AR

NA
6.58

6.67
12.72
10.31

7.62
12.33

2.41
17.55

06.2
12.04

60.9
8.31

134

T TT

MA
6.98
6.98

W
11.47
797
1437
1012
22.73

96.3
13.53

57.3
9.66

13.1

a 3

1973-2022
1989-20x2
1997-2022
1997-2022
1989-2022
1997-2022
1997-2022
1973-2022
1973-2022

2002-2022

1973-2022

1983-2022
2001-2022

2001-2022

SO T 1




Average retail price of electricity, monthly

cents per kilowatthour
20




Pembroke, IL Rural Residential

Electrification Pilot A RURAL, BLACK

COMMUNITY
ON THE

The Midwest BDC is working with the Community
Development Corporation of Pembroke Hopkins Park

ILLINOIS DUNES

(IL), RMI, Slipstream, and local labor to demonstrate a DAVE BARON

decarbonized future with an electrification pilot in this
rural community.

Midwest Building
Decarbonization

Coalition 1~ 4

A
=




STANCE

TOWARDS
COMMUNITY

IMPACT

COMMUNITY
ENGAGEMENT

MESSAGE TO
COMMUMNITY

ACTIVITIES

IGNORE

Marginalization

Deny access 10
decision-making
processes

Your voice, needs
& interests do not
matter

Closed door
meeting

Misinformation

Systematic
Disenfranchiserment

\ioter suppression

INFORM

Preparation or
Placation

Provide the
community with
relevant information

We will keep you
informed

Fact sheets
Open Houses
Presentaticns
Billboards
Videos

CONSULT

Limited Voice or
Tokenization

Gather input fram
the comemunity

We care what you
think

Public Comment
Facus Groups
Community Forums
Surveys

INVOLVE

Voice

Ensure community
needs and assels
are integrated inta
process & infarm
planning

You are making
us think, (and
therefore act)
differently about
the issue

Community
organizing &
advocacy

Interactive
workshops

Polling
Community forums

COLLABORATE

Delegated
Power

Ensure community
capacity to play a
leadership role in
decision-making and
the implementation
of decisions.

Your leadership

and expertise are
critical to how we
address the issue

MOU's with
Community-based
organizations

Citizen advisory
committees

Collaborative Data
Analysis

DEFER TO

Community
ownership

Foster demaocratic
participation and equity
through community-
driven decision-
making; Bridge divide
between community &
governance

It's time to unlock
collective power
and capacity for
transformative
solutions

Community-driven
planning and
governance

Consensus building

Participatory action
research

Participatory budgeting







LUNCH

Return at 1:15PM

Agenda:

www.haruc.org/ncep/meetings/
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http://www.naruc.org/ncep/meetings/

. __NATIONAL COUNCIL
ON ELECTRICITY POLICY

Resilience and the
Local Economy

Eric Koch, Indiana State Senator

Charlie Bayless, North Carolina Electric Cooperatives
Karyn Boenker, Pacific Northwest National Laboratory

Matt Malinowski, Collaborative Labelling and Appliance Standards Program (CLASP)

Agenda:
WWwWWw.haruc.org/ncep/meetings/
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DER, Microgrids, and Resilience

4
mEER
Fe={=t=]

L @
T

s
.
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Long exposed distribution feeder serving

conditions

Marine envir
peak seasonal load coincides with
Il below peak loads

onmental conditions, high wind and storms

costly demand peaks
Generation capacity we

B NC Electric Cooperatives

i ROSE Al
Rose Acre Farms: Tideland EMCf . CRE
TS 7 7r——‘7 2% | Tl Current Status
[ « Solar + Storage Phase | project continues
. Contract with OATI for the Microgrid controller
executed

« Operating modes and requirements remain under

25 x 250 kW development

Existing
backup
diesel

generation Project Timeline

«  Phase 1- Solar + Storage
« Expectedin service by Q3 2021

MWh «  Phase 2 - Microgrid controller
5 o « Expected in service by Q4 2021

B NC Electric Cooperatives

% NC Electric Cooperatives

Cooperatives &T)
-—=

Butler Farms
Microgrid Components

Resources owned by the farm.

S
= solar  100kW
* North Carolina o
% is the n ’ 7
pork producer ation’s second leading o S s
* Lillington, NC ey hes:

28 miles southwest of Raleigh, NC
Population of 3,581 =
250kW/73Skwn

Battery systom

WNCElectric Cooperatives

Heron’s Nest
WhatsNew

l?rﬁqjﬁercrtr: Brunswick EMC

Sustainable neighborhood e o
OATI GridMind (site controller!

will i .
DERMS ) will integrate with

NCEMC assets
* oan lehdwmmbv
On-site generation o
wned
by developer
* 230KW/255 kWh enerpy storage
* 62kWsolar
On-site assets owned by
homeowner
* Roaftop solar and EV plug rough-in
m:«mm and water heate
Controllerand infrastructure
to provide community
resilience

GridPort (distributed sensor) on individual devices

WNCElectric Coo peratives




Distribution Operator

A single entity that monitors, aggregates and dispatches DER & DR,
improving reliability by providing visibility and coordinated action

DO Provides Enabling

Visibility & Coordination Resullency and Value

&/ NCElectric Cooperatlves

ves WX



Grid Modernization Laboratory Consortium «:3,;‘%*?_

Technical Assistance for Oregon Public Utility Commission -

= Juliet Homer — Pacific Northwest National Laboratory /—\ﬁ
- Karyn Boenker - Pacific Northwest National Laboratory //// —
- Kostas Oikonomou - Pacific Northwest National Laboratory \\\\\

» Rebecca Tapio - Pacific Northwest National Laboratory

» Alice Lippert — Argonne National Laboratory G

MODERNIZATION
LABORATORY
CONSORTIUM

U.S, Department of Energy

» Todd Levin — Argonne National Laboratory
» Hope Corsair — Oak Ridge National Laboratory
= Larry Markel — Oak Ridge National Laboratory

=7

G

DEFH
2 D

OAK RIDGE

Pacific Northwest Argon Nne 6 %National Laboratory

NATIONAL LABORATORY

NATIONAL LABORATORY

ZATIOM IMITIATIY
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f?f;{\T—_ MODERMIZATION INITIATIVE

s Deoartment of Encray

OR HB 2021 (2021)

Passed during a historic heat wave that
followed a historic freeze and wildfire season.

Requires 100% clean electricity by 2040
overseen by OPUC via Clean Energy Plans.

In addition to meeting emissions reductions
targets, Clean Energy Plans must also:

= Include a risk-based examination of
resiliency opportunities that includes costs,
consequences, outcomes, and benefits
based on reasonable and prudent industry
resiliency standards and guidelines
established by the Public Utility
Commission."

21
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s Department of Encrg

Resilience vs. Reliability

» OR HB2021 Sec.29(5) “Energy resilience” means the ability of energy systems, from production through delivery to end-
users, to withstand and restore energy delivery rapidly following nonroutine disruptions of severe impact or duration.

= DOE GMLC (Petit 2020)

B Resilience: The ability of the system to prepare for and adapt to changing conditions and withstand and recover rapidly from disruptions,
including the ability to withstand and recover from deliberate attacks, accidents, or naturally occurring threats or incidents.

B Reliability: The ability of the system or its components to withstand instability, uncontrolled events, cascading failures, or unanticipated
loss of system components.

» The Hawaii Resilience Working Group Report for Integrated Planning (2020)

[

Most reliability events are generally high
probability/low consequence events while
resilience events are singular, infrequent large-
scale incidents like hurricanes, earthquakes, and
Reliability terrorist attacks with more severe consequence.

Severity of Consequences
Resilience

Mo customer outages

Frequency of Grid Events

22


https://gmlc.doe.gov/sites/default/files/resources/GMLC1.1_Vol3_Resilience.pdf
https://www.hawaiianelectric.com/documents/clean_energy_hawaii/integrated_grid_planning/stakeholder_engagement/working_groups/resilience/20200429_rwg_report.pdf

Resilience Planning and Metrics

DOE GMLC (Petit 2020):

Define resilience goals

Develop system and resilience metrics

Characterize threats and their probabilities and
consequences

Evaluate effectiveness and cost of alternative
resilience measures for avoiding or mitigating
threats

=\
7%, GRI
QE e

23


https://gmlc.doe.gov/sites/default/files/resources/GMLC1.1_Vol3_Resilience.pdf

~,GF

=  MODERMNIZATION IMITIATIY

Levels of Resilience W= U5 beoarmont o Encray

From toolkit.climate.gov: “Community efforts to build climate resilience are increasingly seen as opportunities to
prepare for new climate conditions, reduce emissions of greenhouse gases, and address issues of social equity.”

Less Resilient More Resilient
Investments
{0 buid
Business resilience Acute Resiliency
L as usual Acute " _/_ + hazard
F : hazard Permanent : ‘;
22 loss £ Recovery
Recovery Response
Tipping point \/ | Tipping point
Response
Time 4 Time

(Source: toolkit.climate.gov)



http://toolkit.climate.gov/
http://toolkit.climate.gov/

Threat Mapping: resilience.climate.gov

Climate Mapping for Resilience and
Adaptation (CMRA) integrates information
from across the Federal Government to help
people consider their local exposure to
climate-related hazards.

The site also points users to federal grant
funds for climate resilience projects,
including those available through the
Bipartisan Infrastructure Law.

Climate-related hazards in real-time

Climate-related hazards are affecting U.S. communities every day. View real-time statistics and maps documenting where people, property, and infrastructure

;;;:: Y,
T e
K=

MODERMIZATION IMITIATIVE
A Deoartment of Encray

may be exposed to hazards. Click any hazard below to display its associated map. Click areas of interest on any map for more information.

Extreme Heat

People under heat alerts 0

Last 30 days

Source: NOAA National Weather Service

Drought
People experiencing drought 113,437,726

Source: NOAA/NIDIS Drought.gov

Wildfire
Active fires 340

Source: National Interagency Fire Center

Inland Flooding
10,270,964

People under flood alerts

Source: NOAA National Weather Service

Coastal Flooding
3,314,601

People under flood alerts

CANADA

UINITED!
W

cover SSTINTIEIS s
San Francisco \ g E i Xn
\‘f’\ i h % .!?

~ Dallas.

G U 3 Houston
\k
Monterrey
MEXICO

Mexico City

Esri, Garmin, FAO, NOAA, USGS, EPA | Esri, USGS | Source: National Weather Service | NOAA, National Weather Service, Esri

(Source: resilience.climate.gov)

Montreal
Toronto
Chicago Detroit Boston
New York
Philadelphia
StiLouis Washington
Atlanta
Miami
Havana
CUBA
Port-au-Prince
Guatemala

y Caracas
Powered by Esri

| 25


http://resilience.climate.gov/

Community Resilience — Zone of Tolerance

» Esmaliann et al. (2021) assesses and
identifies factors affecting risk
disparity due to infrastructure service
disruptions in extreme weather
events.

= They propose a model that
characterizes societal risks at the
household level

,J;.' —\/
=
/ =—' MODERNIZATION IMITIATIVE
\"I\I\\: s Deoarkn f?:l'l, :_:IILI| Laige
Pre-disaster Desired Qe
Service f————» CILe - _Ll_rv1c_c
Function Service Utilization
Need Hi1 H5 Previous
ce Zone of tolerance Experience
Level of H2 H6 Service
Preparedness Expectations
Adequate
S—— , <
Service
Service H3 H7 Risk
Substitutability Communication
; g H4 H8 [Sociodemographic
Social Capital Characteristics
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From Esmalian et al. 2021. Determinants of Risk Disparity Due to Infrastructure Service Losses in Disasters: A Household Service Gap Model



https://onlinelibrary.wiley.com/doi/full/10.1111/risa.13738

Other research covered by this GMLC agreement

» Using NERC/FERC Reliability Metrics to Assess Resilience

= Community and System Threat Identification and Risk Assessments

= Bowtie Risk Assessment Process

= Climate Change Vulnerability Assessment + ConEd and SCE examples
= Accounting for Variations in Hardship, Consequences, and Costs

= Weighting and Scoring Methods for Populations at Risk

= Customer Vulnerability and Resilience Mapping

= Opportunities for Investing in Resilience

= Microgrids and Resilience Hubs

= |CE Calculator
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Swapping ACs
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CLASP improves the energy and

environmental performance of the

sustainable world.

M | SS I O N appliances & equipment we use every day,
I accelerating our transition to a more




Affordable, low-impact, high-quality appliances, (@) clasp

lighting & equipment
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= Reduce carbon emissions

= Lower operating costs

= Decrease energy demand

Clean Energy Access

0 0|0
p alll 8| 3

h—

= Reduce energy supply cost

= Increase energy access

= Improve quality of life



Introduction @ clasp

Goal:

Transition to clean, efficient heat

Cost-effectively

At speed and scale




What Is This?

https://www.ruud.com/products/hvac/

@ clasp

US DOE, “Technical Support Document: Energy Efficiency Program For Consumer Products: Residential 32
Central Air Conditioners and Heat Pumps”, December 2016, pp. 5-21, 5-23.



A Huge Opportunity for Decarbonization (@) clasp

6 million/ 4 million/ 4 million/
ye€ar year year

Air Conditioners Heat Pumps Gas Furnaces

https://www.ruud.com/products/hvac/ Air-conditioning, Heating, & Refrigeration Institute (AHRI), “AHRI Releases December 2021 US Heating and Cooling Equipment Shipment 33
Data”, February 11, 2022, pp. 3-4.



How Would This Look Over Time

Percent of Occupied Units
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@ clasp

Converted Heat Pumps

BAU Heat Pumps

Central Air Conditioners
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2032

34



How Does it Work? clasp

Central Air source
AC — - heat pump —

i = ik =
@ — o
sé @ @ @ (Backup heat @
* |}

* ]
Electricity Gas / Oil Electricity Electricity Gas / Oil

2N
23N

i

2

230
22
23))

e Could eliminate 39% of fossil fuel heating

* 11% utility bill and CO, reductions (50 MtCO2e annually in 2032)

35



The Benefits clasp

e Short-term solution (next 5 years)

* Full electrification should take first priority

* Fewer barriers
* Drop-in replacement using existing technology
* Less concerns about fuel switching
* Low-up front cost and $256 average annual heating bill savings
* S400-S500 for oil, propane, or electric resistance

* Less impact on the electric grid

36



[70% heating energy]

Peak-Limited
Base HP Model

[43% heating energy]

Waite, M. and V. Modi (2020a), “Electricity Load Implications of Space Heating Decarbonization Pathways,” Joule 4, 376—394, February 19, 2020.

0.00-0.05
0.05-0.10
0.10-0.15

0.15-0.20
0.20-0.25
0.25-0.30
0.30-0.35
0.35-0.40
0.40-0.45
0.45-0.50

Fraction of Census Tract Space
Heating Energy From Fossil Fuels

Bl 0.50-055
Bl 0.55-0.60
Bl 0.60-0.65
Bl 0.65-070
Bl 0.70-0.75
Bl 0.75-0.80
Bl 0.80-0.85
Bl 0.85-0.90
Bl 0.90-0.95
Bl 0.95-1.00

.\\“

Dual Source
Base HP Model
[2.3% heating energy]



How to Get It Done? clasp

Congress Building Codes

 HEATR and ICEE-HOT Acts e Proposed amendment to

Denver’s building ordinance

Federal Programs e NBI Building Decarb Code

e DOE Standards

* ENERGY STAR
e Weatherization Utility Incentive Programs

* Federal buildings

CEE Split Central Air Conditioner (CAC) Specification

State Standards CEE Tier

CEE Tier 2

¢ TWO'Way operatlon reqUIrement CEE Packagegi entral Air Conditioner (CAC) Specification
similar to water heater DR port

38




clasp

New report by CLASP and Regulatory ¢ Benefits for each state and heating fuel
Assistance Project (RAP)

Swappingd Air
Conditioners for Heat Pumps

The Case for

39



https://www.clasp.ngo/research/all/ac-to-heat-pumps/

B MATT MALINOWSKI
Director of Climate Research |

mmalinowski@clasp.ngo

(thclasp

Efficient Appliances for People & the Planet



BREAK

Return at 2:30PM

Agenda:

www.haruc.org/ncep/meetings/
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http://www.naruc.org/ncep/meetings/

. __NATIONAL COUNCIL
ON ELECTRICITY POLICY

Keynote

Dr. Tony Reames, U.S. Department of Energy

Agenda:
www.nharuc.org/ncep/meetings/



http://www.naruc.org/ncep/meetings/

The National Council on Electricity Policy presents

The 2022 Brinch Award

for Collaboration in the Public Interest

fo

Dr. Tony Reames

September 22, 2022




Data Ownership,
Privacy, and Security

Sarah Freeman, Indiana Utility Requlatory Commission

Catherine Tomasi, Consolidated Edison
Devin Hampton, UtilityAPI

Sanem Kabaca, Oracle Energy and Water

Agenda:
www.naruc.org/ncep/meetings/

NATIONAL COUNCIL

" ON ELECTRICITY POLICY



http://www.naruc.org/ncep/meetings/

Bonus Session: DOE National
Transmission Planning Study
Overview and Feedback
Opportunity

. __NATIONAL COUNCIL
ON ELECTRICITY POLICY

Carl Mas and Hamody Hindi, Grid Deployment Office, Department of Energy

Agenda:
www.haruc.org/ncep/meetings/



http://www.naruc.org/ncep/meetings/

TRGY Grid Deployment Office

MENT OF

.‘ U.S. DEPAR

https://www.energy.gov/gdo/national-transmission-planning-study

National Transmission Planning Study

Carl Mas & Hamody Hindi

September 22, 2022




Building a Better Grid Initiative

Engagement and

collaboration

eStates
eTribal nations
eStakeholders

Enhanced
transmission

planning

* Transmission
Needs Study

* Nationa
Transmission
Planning Study

* Atlantic Offshore
Wind Transmission
Study

Federal financing
tools (S20+B)

*Transmission
Facilitation Program
(52.5B)

eSmart Grid
Investment Grant
Program (S3B)

*Grid resilience
grants for states,
Tribes, and utilities
(S10+B)

eLoan guarantee
programs

Transmission
permitting process

*Streamline of
permitting with
federal agencies

*Public private
partnerships

*Designation of
corridors

Transmission-
related R&D

*“Next generation”
electricity delivery
technologies

*Supporting activities

sw U.S. DEPARTMENT OF
ENERGY Grid Deployment Office



Project Team

* This study is being conducted by a joint National
Renewable Energy Laboratory (NREL) and Pacific
Northwest National Laboratory (PNNL) project team

* This study builds on past projects and expertise at
NREL and PNNL with the support and direction of
DOE’s Office of Electricity

EINREL
L]
S

Transforming ENERGY

Examining Supply-Side

- Optlons to Achieve
o Clean Electr|CIty

Transforming ENERGY

Pacific Northwest

NATIONAL LABORATORY

U.S. DEPARTMENT OF

ENERGY

Office of Electricity

North American Energy
Resilience Model

Eewis U.S. DEPARTMENT OF
,,' ENERGY Grid Deployment Office



Objectives of the Study

ldentify interregional and national strategies to accelerate cost-
effective decarbonization while maintaining system reliability

PJ \nform regional and interregional transmission planning
processes, particularly by engaging stakeholders in dialogue

Identify viable and efficient transmission options that will
provide broad-scale benefits to electric customers

Fewy, U.S. DEPARTMENT OF
,’;‘, ENERGY Grid Deployment Office



Desired outcomes of the Study

Results help for
transmission infrastructure support

Results help within interregional
transmission planning

Study provides a framework for stakeholders to discuss
and to
achieving them

EﬁETMREEFY Grid Deployment Office



What the Study it Is and is not doing

What the study will do

Link several long-term and
short-term power system
models to test a number of
transmission buildout scenarios

Inform existing planning
processes

Test transmission options that
lie outside current planning

Provide a wide range of
economic, reliability, and
resilience indicators for each
transmission scenario

What the study will not do

Replace existing regional and
utility planning processes

Site individual transmission line
routes

Address the detailed
environmental impacts of
potential future transmission
lines

Provide results that are as
granular as planning done by
utilities

Develop detailed plans of service

@ EﬁEﬁEFY Grid Deployment Office



National Transmission Planning Study Scope




National Transmission Planning Study Scope




Public Engagement: Four Aspects

Public
Workshops
and Input

Existing
Convenor
Groups

Technical
Review
Committee

Tribal
Outreach

* Introduce project and provide updates
« Share interim and final results
 Provide opportunities for public feedback via website

N

 Validate data and input assumptions

» Discuss consistency with groups’ existing efforts

« Share project updates and interim results y
. . . \

 Provide project input

« Suggest project course corrections

* Review interim results y

N

* |Initiate broad outreach to all Tribes
* |nvite statements of interest
* Incorporate Tribal input into analysis

ETMREEFY Grid Deployment Office



Public Engagement: Four Aspects cont’d

New England States Committee on Electricity

NARUC —
Natlonal Association of Regulatory NASEO— M

WESTERN

[CONFERENCE OF PUBLIC SERVICE COMMISSIONERS|

Public

Workshops
Utllity Commissloners “—
and Input S — ¢
National Association of

MNATIONAL

Eiipc State Energy Officials GOVERNORS

ASSOCIATION

TENNESSEE
VALLEY
—

AUTHORITY
"Z‘MI 0
e :;

Eastern Interconnection Planning Collaborative

Existing . Bonneville LR
C South eastern ) POWER ADMINISTRATION B ttl
onvenor UNIVERSITY OF Regional CEBA e&rrl e/ e DI AT € croup
MICHIGAN TRANSMISSION PLANNING RESEARCH IS Trure j L SP I] ].J?autb west.
ower roo

Groups

\

WEST VIRGINIA
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; TheNature () LSPON=R &= New York ISO S €Y APEX
ReVl eW Innnuatien and | ercgt\V (J CLEAMN ENERGY

Committee

of Engineers.
NRDC

*@ NATURAL RESOURCES DEFENSE COUNCIL

NYSERDA

us Army Corps ®”’€IF’1I1FL@’LL Conservancy N = vats st in Frorgy \[ Independent System Operator
A
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OPPORTUNITY.
Public Service ( I a

Commission

NEW YORK
Southern S mma

Company

o

COLUMBIA

‘\" L OF THE My, (' UNIVERSITY
Tribal T o n%
riba 3ian.i®
e - -
- -
Outreach 2 % &
”, Ly

Prpppane ~———
U.S. DEPARTMENT OF
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Technical Review Committee

Technical Review Committee (TRC) will
constructively scrutinize and review the overall
project and, where needed, will provide a forum
for integrating input from all three
subcommittees.

« Government Subcommittee will provide
feedback on how to reflect federal and state
policy and regulatory issues in the analysis.

 Modeling Subcommittee will provide
technical feedback on assumptions,
modeling, and data.

« Land Use and Environmental Exclusions
Subcommittee will provide feedback on
generalized issues related to constraints on
locating new transmission and generation.

/—\
Technical Review
Committee
\_/
7~ N\
Government
Subcommittee
\—/
/"—\
@eﬁ Land Use and
Subcommi?tee E”Vi"cgmigﬂnﬁéggﬁons
v v

@ ENERGY o< oenomentore



Recent State Survey

NTP Study team reviewed assumptions for:

o Existing state policies for clean energy, emission
reductions

o Annual and peak demand under scenarios
representing different possibilities for load growth

Feedback gathered directly from nearly 40 states plus Washington DC, Ieading/to
changes in the approach for demand forecasts and revisions to state policy
assumptions

Revisions coordinated with the Atlantic Offshore Wind Transmission Study and
leveraged recent analysis from Evolved Energy Research’s Annual Decarbonization

Perspective
@ EﬁAElmiGOY Grid Deployment Office



Timeline

Public

Kicko

ff

Webinar

A 4

June follow-up
Subcommittee
Meetings|

Initial TRC
Workshop

Q

Public Public Public
Webinar Webinar Webinar
TRC TRC TRC
Workshop Workshop Workshop
Initial Round 2
Modeling Modeling Final
Results Results Results
LOV

JAN 2022

APR JU

L OoCT JAN 2023

ooy ow
JUL

APR OCT 2023 +

scenarionalysis [

Initial scenario modeling
TRC = Technical Review Committee

Follow-on work as
needed

Round 2 scenario modeling  Finalrefinements, sensitivity

analysis, and stress tests

Fewy, U.S. DEPARTMENT OF
ENERGY Grid Deployment Office
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Baseline Analysis: Incorporating Additional Renewables

Start from Industry Baseline
2030 system

Add renewable generation to
more fully utilize planned
2030 transmission

Answer the question: How
close does the currently-
planned 2030 system + E
additional renewables get to £
meeting the country’s 2035
decarbonization goal?

@ Existing hydropower generation

A Simplified Look at
Renewable Energy Resource Abundance
in the Conterminous United States

Geothermal energy zone

Wind energy zone Sol
Solar energy zone Wind a
Wind and solar energy zone -

National Renewable Eneregy Lyaboevamry
Bily . Roborts | cpaated A 12,2021
"=

.2 N RE L From DOE EERE Renewable Energy Resource
Assessment Information for the United States (March

2022)

G) EﬁETMREEFY Grid Deployment Office



National Transmission Planning Study Scope

Public engagement

Baseline analysis




Scenario Analysis: Study Plan

SCENARIO CREATION MODELS DETAILED SCENARIO ANALYSISTOOLS
DATA
CAPACITY )
EXPANS'ON What g@ts bUIlt
‘f wind MODEL and where? :
OPERATIONAL (PRODUCTION) MODEL HO_V{V :OIGS the
grid balance?
Transmission and D . .
‘m water generation buildout Operational analysis: unit commitment  How is
and dispatch transmission
operated?
222 solar Where is rooftop
i DISTRIBUTED ; ; ‘
- ADOPTION R > What about
g thermal SCENARIOS Probabilistic resource adequacy analysis -
AR MODE. E : Power flow analysis different
—_— o= ; weather?
o Resilience analysis
ehind-the-meter
T ?)Z\;Veer; buildout ‘ _
IMPLEMENTATION ANALYSIS Which builds
are robust across
g o ann Which end-uses Transmission sitin scenarios?
transportation fo g
FORECASTING are electrified? SequenC|ng of buildoUt Where do we
 ———— Least-regrets identification start?
Electrification
C°'B)  buildings and end-tuse
decarbonization

@ ENERGY  Crid Deployment Office



Scenario Analysis: Key Tasks

Define different scenarios or storylines to identify potential future
generation resources and transmission expansion options

Conduct capacity expansion modeling

* [Independently, identify potential interregional renewable energy
Zones

« Conduct production cost modeling

* Conduct AC power flow and dynamic reliability analysis
« Conduct economic analysis

« Conduct stress case and resource adequacy analysis

|dentify a portfolio of potential transmission options

Fewy, U.S. DEPARTMENT OF
,’;‘, ENERGY Grid Deployment Office



Scenario Characteristics

72y Transmission Drivers e Demand Drivers ﬁ Generation Drivers
Topology Electrification Renewable siting
« Macrogrid Overlay * High * Open
 Interconnection-Wide *  Medium » Reference
Expansion « Low « Constrained
* Intra-Balancing Area Distributed energy RE & Storage Costs
Technology & Cost resources - High
Existing Technology & Costs . High * Medium
« High Costs « Medium * Low
 Voltage Source Converters . Low Thermal fleet

* Non-wires Alternatives (e.g.,

FACTS, DLR, etc.) * Nuclear fleet extension

* Clean firm capacity
« Carbon capture and
sequestration

Q@g EﬁEmREmGOFY Grid Deployment Office



Proposed Scenario Framework

4 transmission paradigms

model formulation sensitivities

+
100-200 sensitivities

s=wn U.S. DEPARTMENT OF
ENERGY Grid Deployment Office



4 transmission paradigms

Intra-regional: expansion within 11 transmission Intra-interconnection: expansion between 134 model zones
§ planning regions only

Western !

Inter-interconnection: back-to-back DC ties Macrogrid: multi-terminal HYDC-VSC
& other long-distance options allowed

Western

lllustrative lines only

o rid Deployment %ffice



The 13 other drivers

W N =

4.

High transmission costs - 2-10x default assumptions
High distributed PV adoption = 170 GW in 2035 (default = 93 GW)
Default = ATB Moderate

Low solar & storage costs = ATB Advanced }

Low wind costs = ATB Advanced

5 & 6. Lower & Higher fossil fuel prices = AEO 2022 cases

7.
8.

Higher clean fuel (e.g., Hy) costs

Constrained renewable energy = Limited Access (see next slide)

EEEEEEEEEEEE



Constrained renewable energy siting

Developable wind resource potential

Default: Reference Access (6.7 TW) Constrained: Limited Access (2.1 TW)

5 50 100 150 200 300 400

Standard exclusions: federal, state, and local restrictions; complex terrain; radar, shadow flicker;
setbacks to infrastructure (1.1x max tip-height to buildings, roads, railroads, transmission lines); others
Key difference between Constrained and Default is the setback: 3x max tip-height.

2 b EﬁETMREEFY Grid Deﬁoyment Office




The 13 other drivers cont’d

9. Higher demand flexibility (represented by an adjusted load profile)
10. Increased coordination for resource adequacy and capacity crediting

11. Climate impact sensitivity

fossil CCS and
conventional nuclear

12.Limited non-RE techs = no CCS, no new nuclear }Defaultallows new

13.Expanded non-RE techs = incl. CO, removal, nuclear-SMR

Q@g EﬁEmREmGOFY Grid Deployment Office



lllustrative examples of how drivers can impact outcomes

Capacity [GW]
i 0 1000 2000 3000

2020 —— | o
Intra-RTO L ' |
National ] B

W Imports Hydrogen turbine
Storage B Other RE
Solar B Matural gas

B Offshore wind W Coal

® Land-based wind W Muclear

Intra-RTO only

i ke
C— i’ .. .
u 200 o 0 u:-:;:‘-u a:-:;_' o« hza:o :;Jl Transmission capaclty
nd-based wind [MW] Photov ics [MW) shore wi (MW)
[TW-mi]

] 0 100 200 300 400 500
2020

Intra-RTO
Mational

*J 2020-2050 Present Value
of System Cost (Billion %)

, Intra-RTO
0 01000 2000 0 200 400 National
Und-boud -md [MW) Phocovoﬂmu [MW]  Offshore wind [MW)

lllustrative modeling results only

National AC
expansion

U.S. DEPARTMENT OF

ENERGY Grid Deployment Office




THANK YOU

Overview of NTP Study
goals and objectives

Project news and National Transmission Planning Study

milestone results

Grid-Deployment Office

Webinar presentations
NTP Study mailing list

U.S. DEPARTMENT OF ENERGY

Building a Better Grid

National Transmission Planning Study

TRC meeting
schedules and
presentation materials

Public comment form

https:.//www.energy.gov/gdo/national-transmission-planning-study

i U.S. DEPARTMENT OF
ENERGY Grid Deployment Office



WRAP UP

Friday:

Breakfast: 8:00 - 9:00 AM
Start time: 9:00 AM

NATIONAL COUNCIL

" ON ELECTRICITY POLICY




