Waiting Room

One moment please, while we wait for people to join

Song by artists:
Paco De Lucia, Al Di Meola and John McLaughlin - Mediterranian Sun Dance Live

https://www.youtube.com/watch?v=ADwiyxpriAM

Please use the QR code to check-in: gan¥t, 53
Name and Organization



https://www.youtube.com/watch?v=ADwfyxpriAM
https://forms.office.com/pages/responsepage.aspx?id=37q6O9YKZk-YS0wFhqTvjHwqAAD_nM1JvtyCqZ3Q3DxUQVlMM0RaWDAyRVFVMDg4VTc3MTdaNFRCRyQlQCN0PWcu

Distribution System Planning
(DSP)

Angela Long, Manager, Distribution Resource Planning (DRP)
May 12,2021 | Workshop 5
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Meeting Logistics &l o

*  We are available at: DSP@pgn.com 11

* Teams Meeting

* Please clickthe meeting link sent to your email or Click here to join the meeting
+1971-277-2317 (dial this number into your phone for best results)
PW: 885 018 032#

* Please use Microsoft Edge or Google Chrome with Teams as it will give you the best
experience

* During the presentation, all attendees will be muted; to unmute yourself via computer,
click on the microphone that appears on the screen when you move your mouse

* To unmute yourself over the phone, press *6

* If you call in using your phone in addition to joining via the online link, please make
sure to mute your computer audio

* Thereis now a meeting chat feature rather than a Q&A feature. Pull this up on the menu
bar when you move your mouse and look for the little message icon

/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\
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mailto:DSP@pgn.com
https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZmJmYzlhMWEtNWZlNS00OTYxLTg1YzktOTMxYTQ1ODk3ZGMw%40thread.v2/0?context=%7b%22Tid%22%3a%223bbabadf-0ad6-4f66-984b-4c0586a4ef8c%22%2c%22Oid%22%3a%229a91201d-2cd8-40a4-992e-d4f60f6cd9d3%22%7d

Agenda

Opening Remarks

Baseline Data and System Assessment: Review Datasets

Community Engagement Plan: Community Facilitator Scope of Work Update

Non-Wire Alternatives (NWA): Overview

BREAK

Forecasting of Load Growth, DER Adoption, and EV Adoption: DER Potential & Flex Load Analysis - Phase 1

Long Term Plan: Update

Hosting Capacity Analysis: Technical Working Group (TWG) Update




Quick Updates!

May is National Electrical Safety Month
* Spring into safety by always calling 811 before you dig!

We have a new website! Please visit us at www.portlandgeneral.com/dsp

We have a new DSP Project Manager
* Meet Shadia Duery
We'd like to hear from you

* Online Feedback Form

Remlnder about the future OPUC TWG Meetings
Wednesday, May 26,2021 from 9:00 am - 12:00 pm Pacific
Wednesday, June 30,2021 from 9:00 am - 12:00 pm Pacific
Wednesday, July 28,2021 from 9:00 am - 12:00 pm Pacific
Wednesday, August 25,2021 from 9:00 am - 12:00 pm Pacific



http://www.portlandgeneral.com/dsp
https://forms.office.com/Pages/ResponsePage.aspx?id=37q6O9YKZk-YS0wFhqTvjHwqAAD_nM1JvtyCqZ3Q3DxUOTVaRjBMTEgzOUMwTUVCMk81S0c0RExNQiQlQCN0PWcu

Proposed Partner Engagement Timeline

January February March April N June July August |September| October
o Presentto Final draft PGE
7, Baseline dataand system Data collection, organization, QA/QC, and partners lterate as shared review Filed on
(a] assessment visualization for necessary with Oct 15th
- process
o) feedback partners
1=
: .
c . . . . Presentto Final draft PGE .
- : : System evaluation map and hosting capacity option lterate as | shared . Filed on
S Hosting capacity : partners for : review
analysis necessary|  with Oct 15th
o € feedback process
E ﬂ“.’ partners
3 '
n C Presentto
> © partners FEiE Filed on
wn o Community engagement plan Development ofthe Community EngagementPlan for review | ~ ‘eih
g feedback| Process
)
=
0 Present to| Final draft PGE
= _ partners | shared . Filed on
7 Longterm planning Developmentoflong-term plan for with review | ~ ek
a) feedback| partners process
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Baseline Data &

System Assessment:
Review Dataset Spreadsheet

Tony Grentz

Distributed Resource Planning Engineer e \\ / 7.
DSP Part 1 . @Y ‘ Q ,,;)\ A
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Baseline Workstream Timeline

January - April Jun
e Collected data e Present dataset spreadsheet e Show data visuals for datasets
at monthly partner meeting e Incorporate partner feedback

e Spreadsheet will be

available for download on
DSP website

® Present baseline map
requirement 4.1 f.iii

e Request volunteers to review
map




Community Engagement Plan:
Partnership Model Update

Jake Wise
Community Outreach Manager, DEI Office

DSP - Part 1
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UM2005 Stated Policy Goals

* Empower all customers with authentic choices, including access to diverse
providers.

 Create inclusive, nondiscriminatory, equitable access to opportunities across
customer types, with particular attention to those that reduce energy burden.

* Engage customers in an approachable, fully-accessible manner.

* Provide access to detailed, real-time information on electricity use and costs to
help customers manage use and costs and understand how to save.

« Create procedural inclusion for new stakeholders traditionally not represented.

* Promote collaboration between utilities and community-based organizations to
broaden perspectives and representation in planning process and outcomes.




Objective: Apply equity lens to internal
coordination and external engagement

Turn Eye Inward Partner with Community
Defer to community-

Apply equity lens to various DSP
bRy equity based organizations (CBO) to

requirement areasto ensure ond d | f
alignment with UM2005 stated ead developmento

policy goals

energy curriculum and
engagement model
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CBO Partnerships | eeomust )

Technical Advisory

=

ENERGY PROJECT

clc
C =

wmiteoregn
Education: Best Practice: Best Practice:
= Assess/ Translate = Recruit/ Convene =  Analyze
= Energy 101 =  Workshops/ Surveys = Synthesize

= DSP 101 =  Collect Feedback = Recommend




CBO Partnerships E
e s

Energy/DSP 101 Discovery and Development (CEP)
* Curriculum socialized w/ technical advisory group 30-Apr-21 7-May-21

Coordinate recruitment in southern region (PGE, ETO DAC)
» Augmented reach to ensure Marion and Yamhill representation 30-Apr-21

Recruit and Convene Workplan (Unite/CCC)
« Description of planned community engagement
* Registration form and Leadership Council recruitment 30-Apr-21 7-May-21

Draft Feedback Collection Tool (Unite/CCC)

« Qutline of community outreach and research approach 30-Apr-21 14-May-21

Educational workshops (CEP, Unite/CCC)
« Foster procedural equity by providing context

Best Practice workshops (Unite/CCC, CEP)
« Foster procedural equity by ensuring representative engagement

e N e N
— -
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May 22/23




Community Engagement Plan

Describe actionsthe utility will implementin orderto engage community membersand CBOs during development of the pilot
conceptproposalsrequiredin Solutions Identification requirements.

Utility shouldimplementthese activities as part of the development of pilot proposals priorto filing Part 2 of its DSP Plan:

* Proactively engage stakeholdersregarding proposed pilotsin impacted communities which may include in-person
meetingslocated inthe community; presentation of the project scope, timeline, rationale; and solicitation of public
comment, particularly to understand community needs and opportunities.

» Documentstakeholder commentsand utility response, including commentsthat were heard but notimplemented.
* Collaboratively develop and share datasets and metricsto guide community centered planning.

«  Community-centered questions below should be addressed through the processabove, and during development of pilot
proposalsdescribed in Part 2, Solutions Identification.

| Community interest in clean energy planning and projects
| Community energy needs and desires

. Community barriersto clean energy needs, desires, and opportunities
| Energy burden within the community
[]

Community demographics




Community Engagement Calendar

March

e Community Facilitator
secured

® Energy/DSP Education
curriculum
development
partnership formalized

® Recruit community
members to attend
PGE's community
engagement workshops

April - May June
e Educate community e Draft CE Plan e Compile feedback and e Final CE Plan
and define outreach * Develop and present review CE Plan e Present the finalized CE
and research plans the CE Plan to Plan at monthly DSP
community partners workshop

Updates since April Workshop:
« Education curriculum drafted and socialized with core technical advisory committee
» Feedback Collection Tool outline delivered, and workshop dates defined

* Flexible Learnings: Identified an opportunity to characterize engagement in both a COVID-
virtual and physical environment in our development of best practices
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Non-Wire Alternatives (NWA):
Overview

Andy Eiden

Senior Strategy & Planning Analyst

DSP - Part 2
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Background

UM2005 Guidelines for first utility DSP ﬁIi\r/w\P contain guidance on non-wire solutions
(also known as non-wire alternatives or NWASs)

Guidance shows up in a couple of ways:

* Most prominentlyin section 6: Solution Identification

* Utilities must file minimum of two non-wire solutions pilots with Part Il of the initial filing
(due date August 2022)

° Inits pilotconcept proposals, a utility should discuss:
the grid need(s) addressed,
various alternative solutions considered, and

provide detailed accounting of the relative costs and benefits of the chosen and
alternative solutions.

* Emphasizes need for community involvement in developing solutions

/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\
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Context

PGE is transitioningto human-centered planning. Thisis in line with UM2005 feedback
from community groups and participants.

We want to bring community partners along when we investigate non-wire solutions.
Thisis called out in final DSP guidance, and we agree it is the right thing to do.

As we ramp up Community Engagement efforts, we are working internally to vet
differenttools that help us assess advanced DER use cases for non-wire solutions.

We expect the Community Engagement efforts (highlighted previously) will directly
inform future non-wire solution proposal development, and that fresh community
needs assessments will be conducted for each project.

We intend to empower customers and communitiesin making their energy decisions.

These slides cover needed updates to utility modeling, they are a start to the
conversation, not the end.

P N N P
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Non-Wire Alternatives (NWA):
Update on PGE Planning Practices

(Specifically, just the non-wire solutions stuff)




Planning to Meet Customer Needs

We are working on developing a streamlined process that employs a proactive approach
to identifying and screening non-wire solutions across all investments

Current practice is to investigate options periodically to defer or costly upgrades

Here is an example of a non-wire solution we've engaged in with a customer:

Customer Need Planning Challenge Solution
Customer planned to Resulting 15 MW of PGE's technical outreach
convert 100 HDVs to added load would and engineering teams
electric require substation worked with customer to

upgrade identify managed
Aimed to use 150 kW charging practices
chargerswith 1:1 vehicle Very costlyand would
to charger ratio have impacted abilityto  Resultedin 3:1 EVto
achieve fleet conversion chargerratio and reduced
goals expected grid upgrade
e needs e

—— =210




Non-Wire Solution Studies

Contracted with software vendor to conduct detailed time-series power
flow studies of substations facing growth-related constraints.

Aim is to evaluate tools and processes needed for non-wire project
selection, including ability of DER adoption to influence the traditional
system upgrades needed to maintain safety and reliability targets.

Results will inform short-term internal planning requirements for PGE and
will also be helpful as we get further into community engagement
planning and Part Il solutions identification discussions.




Expected Value from Capacity Deferral

Most common use case for non-wire solution is deferring capital investmentin traditional
infrastructure (new substation, transmission line, etc.).

Due to the time value of money, investments deferred into the futurethrough non-wire
solutions can yield economic benefit to PGE customers.

lllustrative Use of Non-Wire Solution for Capacity Deferral

=

Benefit is achieved by non-wire
solution equal to the time value of
money between upgrade times

Substation Transformer Capacity

Peak Load

2018 2019 2020 2021 2022 2023 2024
Peak Load without DERs ===Peak Load with DERs




Selecting Substations

Developed screeninglist based on internal discussions and brief literature review
Used a combination of engineering criteriaand community criteria

First attempt at this - and meant to inform knowledge sharing, not be final precedent

Initial lessons learned:
* Hard to pulltogether a comprehensive criterial These are disparate datasets

« Scoring and weighting needs more conversation, particularly around the appropriate
DEl and community metrics

« Importance isto investigate the various perspectives, rather than get it right first time




Example Screening Criteria For Substations

Distribution system equipment(transformers, feeders, etc.) are nearing their

seasonal loading capacity thresholds(80% and 67% of nameplate, o
: : . - 30%

respectively). May be due to either existing load growth or anticipated

lumped load additions(new subdivision, EV growth, etc.)

1 Capacity constraint

Equipmentfailsand needs to be replaced, orequipmentis viewed as high 20%

2 Rt/ Cos e FIon risk and needs replacing

Operational / Difficulty in keeping feeder voltage balanced, or performance of feedersis 20%
performanceissue limited by excess renewable generation back-feeding °

Sufficient historical data exists to evaluate granulartime needs of non-wire
4 Data availability solution, and/or baseline periodsdo nothave extended periodsofabnormal  10%
system conditionsto mask underlying load/generation drivers.

Community needs reflected througha combination of utility analysis and

community engagement, including 1) Diversity of customer mix (% of

residential, commercial, and industrial), 2) Proportion of residential 20%

customersthat are low-income or renters, 3) % of customersthat identify as

BIPOC, 4) Calculated energy burden compared to rest of customer mix, 5)

scoring on a vetted third-party social vulnerability index.
" " . e e e e e e e e
- - - - - - - - - - - - 7 94— =

5 Community metric(draft)




Preliminary Demographic Data Used

Race composition - residential customers by

Substation
100%
90%
80%
Energy Assistance Payouts - Last 12 months 70%
$400,000 $350 60%
50%
UESNY $300 40%
30%
$300,000
$250 20%
$250,000 10%
$200 0%
$200,000 Substation #1 Substation #2 Substation #3 Substation #4 Substation #5
$150 .
$150,000 B White / Other B BIPOC
100
$100,000 $
$50,000 $50

v I o

Substation #1 Substation #2 Substation #3 Substation #4 Substation #5

= EAP Total for Substation === Average payout per HH perinstance




Non-Wire Solutions Analysis (Opus One IDP)

Step 1
Model Feeder in IDP

Step 2
Collect Asset and Cost Data

Step 3
ForecastFeeder Load

Step 4
Assess DER Availability

Data
Gathering

Steps

Step 5
Evaluate the System Need

IDP
Modeling
Steps

Step 6
Design Wires Solution

Step 7
Design non-wire Solution

Reporting

Step 8
Create Business Case

Import feeder models to GridOS

Collect asset age, reliability and cost of ownership data.

Create 5 year load growth forecast for modeled feeder.
Create scenarios to reflect different growth possibilities.

Use 3D visualization to identify utility owned and customer
owned DER potential for the modeled feeder.

Simulate the system operation for the forecast duration,
IDP will identity constraints

Design wires solution(s) that clears constraints,
technical feasibility and project cost is handled by IDP.

Design non-wire solution to clear constraints in a new
network version, technical feasibility and project cost is
handled by IDP.

Step

IDP will visualize the technical and economic feasibility of
each solution s




Substation #5 Feeder Topology Mapped




Case Study Load Growth - Substation #5

Substation #5 Peak Load Growth
40

35 -

30

T — — e - - - — - - - . e - - - - - e e o e - e - .- - -
25

20 - ——

15

Substation Tranformer MVA

10
5)

0
2018 2019 2020 2021 2022 2023 2024

—WR1 =——WR2 =——WR3 = 100% transformer summer rating = = Planning threshold
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Non-Wire Solutions Studied

Collected DER performance and cost data from PGE existing pilots and energy
efficiency offerings

Developed scenarios to test the incremental changes to the solutions with each
tier of DER addition

Overview of DERs includedin study:
* Distribution-scale battery
* Aggregated customer storage devices
°* Demand response/ flexible load
° Energy efficiency

Scenarios modeled were:
* Distribution-scale battery only
* Distribution-scale battery + base case DER
* Distribution-scale battery + aggressive DER

e N e N
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Results - Time-Series Dispatch

kVA

40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
0
-5,000

-10,000

=
————

o * 2 8 4 5§ 6 # & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Hour Beginning

BESS Charge/Discharge ==m=Seasonal Loading Rating
e==P|anning threshold —2025 Forecasted Load
2025 Net Load after NWA




Results - Scenario Findings

Across the three scenarios, thermal and voltage violations at substation transformer resolved via:

-Scenario 1: Distribution-scale battery only
* Two (2) 5 MW / 55 MWh batteries

- Scenario 2: Distribution-scale battery + base case DER
* Two (2) 2 MW / 16 MWh batteries
* 50 residential batteries
* ~2,500 DR/ Flex Load enrollments
* ~1,231 EE projects

- Scenario 3: Distribution-scale battery + aggressive case DER
* Eliminated need for distribution-connected battery
* 250 residential batteries
« ~7,800 DR/ Flex Load enrollments
* ~6,500 EE projects

NOTE: This analysis only focuses on the physics and not the economics of each scenario




Next Steps

« Continue refining screening criteria with community input

* Expand use case definition from growth-driven constraints to
include reliability/resiliency

« Continue partner engagement to inform development of pilot
proposals for Part Il of DSP filing in August 2022

* Begin discussions about cost and risk analysis for non-wire
solutions under varying deferral scenarios

P N N N i
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Distributed Resource Planning (DRP)

DER Forecast:
Final Draft Results

Andy Eiden
Senior Strategy & Planning Analyst

DSP - Part 2
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Distributed Energy Resources in Forecast

Rooftop Solar Photovoltaic (PV)

Behind-the-meter storage

Electric vehicles

Flex Loads (aka Demand Response

Building electrification

P N N N N P e N N N i




Distributed Rooftop Solar

- Solar reference case Rooftop Solar Photovoltaic Forecast Comparison

forecast similar long- 1400
term market share
* Increasing growth rate in 1200

mid-term (s-curve shape) 1,000

 Employed bottom-up
forecast versus top-down
in 2019 IRP

e Used NREL's dGen tool for
final market share and
adoption rate 500

» Calibrated to existing PGE
customerinstallations from

800

600

Nameplate MW-ac

400

00 OO O d AN N < 1N ONOO OO O T AN N I LN O N0 OO I AN D < 1D O IN OO OO O
. . T AN AN AN AN AN AN AN AN AN AN OO OO OO OO OO OO0 N §F & §F 9 9T DN
|nterconnect|ondata RRRRRASASRRRARRLLARLARLILILIRIALALALILIL/_LILIR]IRRKRIKILILIR
. = = 2019 IRP - Low Case = = 2019 IRP - Reference Case = = 2019 IRP - High Case
e Modeled site-level '
2022 IRP - Low Case = 2022 IRP - Reference Case = 7022 IRP - High Case

suitability
*Draft - subjectto change
B e e e




Distributed Behind-the-meter storage

* Resultstrack well to 2030 from Total Market — Behind-the-meter storage
previous study, not as high in out
years

 Uncertainty is high for storage (4- 600
6x from low to high case over last
two IRP forecasts?

* Includesresidential and C&l < 400
standalone storage plus microgrids
for critical customers 200

«  Multifamily is not included exceptfor
common-area

« dGenisfeltto understate storage 100
adoption, will under%o update e.E.,
to better capture FERC 2222 market 0 ===
impacts R R R R E R E RS Y
O O O O OO OO OO0 O 0000 OO0 OO0 OO0 OO0 00000 OO OO o
AN AN AN N AN AN AN AN AN AN AN AN AN AN AN N AN AN N AN N AN AN AN AN AN AN AN AN AN NN
11 1"
. gadeo modefled attalchmdent rate — — 2019 IRP - Low Case — — 2019 IRP - Reference Case — — 2019 IRP - High Case
or percent ornew solar a Opthﬂ =—2022 IRP - Low Case == 2022 IRP - Reference Case 2022 IRP - High Case

Eaired with storage based on
enchmark states *Draft - subjectto change
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Electric Vehicles Load Forecast

« Long-runforecast forEV load
growth increased

EV Load Growth —IRP Forecast Comparison

substantially 16,000,000
° 2019 IRP anaIYSis Only 14.000.000
included LDV market C
seﬁment, 2022 IRP analysis 12,000,000
will cover all segments,
o o o 10,000,000
including medium and heavy "
duty S 8,000,000
° Modeled p|U?—in hybrlds as 6,000,000
well as short/long range battery
electric vehicles 4,000,000
* Market landscape has changed 2,000,000
significantly since previous . ==
S8838828838e83833833838383333338333333
AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN N AN N AN AN AN AN NN AN AN AN N

* California ICE vehicle banin
2035 — = 2019 IRP - Low Case — — 2019 IRP - Reference Case = — 2019 IRP - High Case

2022 IRP - High Case

> Manufacturer commitments = 2022 IRP - Low Case e 2022 IRP - Reference Case

* Federal policy change and '
infrastructure bill *Draft - subjectto change
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Electric Vehicles by Vehicle Weight Class

. H|g her LDV counts, Vehicle Segment Comparisons —Reference Case Forecasts
including |ight—d uty SUVs 35,000 1,600,000
1,400,000
* In general, near-term 30,000
adoption of MHDEV is £ 25,000 1,200,000
imi S 1,000,000 2
expected to be limited % 20000 3
: . k= 800,000 G
« Adoption of electric city 2 15 000 :
>
and school buses are 2 o 600,000 =
. [a)] E —
expected to be higher = 400,000
. 5,000 200,000
* Medium- and heavy-duty
. . 0 === 0
vehlclgforecasts differ 12345678 91011121314151617 181920212223 2425 26272829303132 33
p”mar'ly based on Years (start 2018 end 2050)
Vegl (éle StOCk e pOSItIOﬂ = = 2019 DER Forecast - MDV === 2022 DER Forecast - MDV = = 2019 DER Forecast - HDV
clj ata source = 2022 DER Forecast - HDV = = 2019 DER Forecast - LDV ====2022 DER Forecast - LDV

*Draft - subjectto change




Passive Resource Weekly Load Profiles

Non-dispatchable
(passive) shapes
include:

* Solar PV
°* EV(unmanaged)

Relied on trustedthird-
party sources (NREL PV
Watts for solar, EVI-Pro
Lite for EVs)

Will undergo further
modeling within IRP
analysis

MW

160

140

120

100

80

60

40

20

EV Charging Weekly Normalized Load Profile
August 2027

N N

Hour Ending

B Public M Fleet Residential B Workplace

*Draft - subjectto change
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Flex Load Forecast

Demand Response IRP Forecast Comparison

e Overall, very similar
Flex Load forecast with
some changes early and
late in the forecast

500
450
400

[
. 2 350
horizon 5
2 300
(]
« Largergrowthin late 2 250
years due in partto 2 200
added technologies 150
100 é
([ )
Better - - /4
characterization of . 2
small commercial RSN R R - - E-R R R N N R
thermostats SRR 8S8R88R88R888888R88R88R88¢8¢8°%8

2022 IRP - Summer MW Reference Case
2022 IRP - Winter MW Reference Case

= == 2019 IRP - Summer MW Reference Case

* Coldstorageandline
voltage thermostats

= == 2019 IRP - Winter MW Reference Case

*Draft - subjectto change
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Flex Loads - Summer, Cost-effective

« Top residential summer Summer Flex Load Peak Load Shed MWs
resourcesinclude: 700
* Pricing (PTR, TOU) 600

* Thermostats (Central 500
A/C and heat pumps)

400
* \Water heaters

2 300
* Top commercial &

industrial summer
resourcesinclude:

MW at generation

200

100

* Energy Partner ADR
(sch 25 and sch 26) 0

I N O < N O N 00 O O 4 &N O < 1N O N0 OO O d N MM <& 1 O N 0 O O
AN N AN N AN NN NN oY OO D DD DN N T Y Y Y Y Y Y ST S DN
SRRIRRRARRARIRIRRSIRRIRIRRAIRRIIIRIRII]IR.ER
* Cold storage
B Residential Programs B Commercial & Industrial Programs

*Draft - subjectto change
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Flexible Loads - Winter Results

Winter Flex Load Peak Demand Shed MWs

« Top residential winter

resourcesinclude: /00

* Pricing (PTR, TOU) 600

* Thermostats (Heat 500
Pumps and electric _

furnaces) g 0

* \Water heaters & 300

* Top commercial & S 200

industrial winter

. 100
resourcesinclude:

'EnergyPartnerADR — N MM S 1N O NOWOOCAANMST I ONNOW O O 4 &N ™M < D ONOW O O
8888888883333 3333333333c3Z33IT8
B Residential Commercial & Industrial

*Draft - subjectto change
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Flex Load Spotlight - Water Heaters

* Ea rIy years retrofit Flexible Load from Water Heater Measures
switches predominate 200,000
« Smartappliance +E0,000
standards (e.g., CTA- 100,000
2045) provide more 140,000
resources at lower costin 22 120,000
futureyears £ 100,000
. 13MWsummer/16 MW  ©
winter by 2027; .
40,000
e 42 MW summer/50 MW 20,000 I I I |
winter by 2050 0 !!mqmwﬁwmoHNm#m@hgg@OHNM#Uﬁmﬁwmo
. 3288833322 RAr R e REFEITIE3238
+ Capable of daly loac B S ek Syt R ot b

shifting
*Draft - subjectto change
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Uncertainty Range for Flex Load Adoption

Economic Achievable Summer MW (all scenarios)
« Modeled low, reference,

and high scenarios for
Flex Load adoption

700

600
* Primary drivers are:
500
* Time to maturity (aka
“ramp rates”)

* Avoided costs (high
case included
distribution deferral
value)

400

300

MW at generation

200

* Customer price 100

elasticity of demand
(from BPA study) 0

2024
2029
2030
2033
2034

N~
o
o
(V]

2040
2041

g 3
o O
N N

2021
2022
2023
2025
2026
2027
2028
2031
2032
2035
2036
2038
2039
2042
2045
2046
2047
2048
2049
2050

* Removed value of
lost service from high —Refload LoDER ——Refload Ref DER ——Refload Hi DER

scenario *Draft - subjectto change
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Building Electrification

e For2022IRP. modeled

Building Electrification - Reference and High Case

naturally occurring building 1,600,000
electrification 400,000
« Used NREL electrification 1,200,000
futures study* for scenarios 1,000,000
* Follows-up PGE's 2019 Z 800,000
Deep Decarbonization study 600,000
* Interactivein the model 400,000
with Flex Load and DER 200,000
adoption .
. . NS SS8NRRRE R3N85 8099232859238
° Service panel impacts SNRRIRRARRARRAARIRARRAIRIRIRIRKRIRAKR
and consumer Emm Non-residential B Residential Space Heating I Residential Water Heating
economics Residential Cooking = == High scenario
*NREL Electrification Futures Study information available at: *Draft - subjectto change
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https://www.nrel.gov/analysis/electrification-futures.html

DER Forecast:
Flex Load Supply Curves




Supply Curves for Additional DER

* Asupply curveis a function relating the cost of a resource for a given
quantity

* For Flex Loads, this is expressed in MW and levelized cost from a TRC
perspective (expressed in kW-yr)

* Forthe 2022 IRP, PGE plans to incorporate supply curves for some non-
cost-effective Flex Load resources in IRP analysis

 Portfolio analysis will determine where incremental DER is a more
optimal choice than other resource options




MW at generation

Flex Load Non-Cost-Effective Contribution

Charts below show summer MW of flex loads that are cost-effective and how many MW
are still “achievable” but not cost effective under current costs and benefits

Non-residential flex load potential - Summer MW Residential flex load potential - Summer MW
120 600
100 500
80 400
60 Z 300
40 200
ol il
, il [ . 11 |
R SR A I ol o FLPEFEEE S FFF S
W Cost-effective M Non-cost-effective M Cost-effective M Non-cost-effective




Levelized Costs of Flex Loads:
$/kW-yr., TRC Perspective

S400 |Res New Battery Bundle,
Energy Partner-Agriculture,

)

_; S350 Res BYO-Battery Bundle,

8 5295

% S300 Residential HPWH retrofit,

o 4260

o $250 Nonres BYO-Battery Bundle,| BYOT-SF LV space heat only,

e 5181 $170

? $200 TOU-optimized storage, 5134 TOU-optimized thermostat,

2 : $139

ei $150 Direct Install-MF HV space :
vr Standalone TOU, 5143 heat only, 568 BYOT-SF LV cooling only, $64

== A .

= $199 . I " BYOT-SF LV space heat and Direct Install-SF LV space heat

g ect install-5F LV cooli cooling, $54 and cooling, $28

a 550 only, $78 Energy Partner-Cold stord,-, ! MF Full Retrofit (DHP), $(2)

[19]

5] 539

MF ERWH S TERWH 68‘_1—_ .

% mar 2 2 — MF ERWH DLC retrofit, $(5)

'gn s Energy Partner-Thermostats, Peak time rebates, $30 LG‘.

O $53 Energy Partner-ADR, $22 MF Full Retrofit (baseboard),
®  S(50) $(10)

|

% MF Smart ERWH retrofit, \ EV TOU without smart
> $(100) charging, $(94)

— TOU-optimized EV charging,

$(150) $(99)
0 50 100 150 200 250
T~ Cumulative MW in 2027 (average of summer and winter) T~
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DER Forecast:
Conclusions and Next Steps




Timeline for DER Forecast through Q3

July-September >>

Model QC
Phase | Results QC
System-Level Final results
DER
Present final results
Incorporate into IRP analysis for 2022 IRP
Feeder-level gross & net load forecast for each DER

Bottom-up DER potential by substation/feeder
Calculation of locational system impacts from DER forecast

Forecast

Phase Il
Locational
DER Forecast

Coordination with DSP participants and community engagement efforts

Coordinate with PGE engineering and other internal groups to leverage ongoing PGE efforts

Integration of EV forecast and distribution system impacts with Transportation Electrification Plan
Integration of

DER forecast o : - : , : L
results with Support for Flex Load Plan activities and associated filings, including Multi-Year Plan filing in Fall 2021
other filings /
activities Support energy efficiency avoided cost updates
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Preliminary Takeaways

* Flex Load potential has remained relatively stable from
previous study, though composition has shifted

* Pricing based resources, especially coupled with technology
show large promise but need field data to validate

 Shift toward nonresidential charging in later years

* Economics for storage and microgrid unlikely to be carried
by demand response value alone (i.e., without locational,
ancillary, and/or resilience value)




Next Steps: Areas for Exploration

« Continue work to characterize the locational, ancillary, and resiliency
values associated with DERs

* More refined dispatch shapes to provide different grid values (e.g., primary
frequencyresponse, spinning reserves, voltage optimization)

° Standardized, technology-neutral valuation framework

« Weighting of capacity benefits between summer and winter (currently
equal for cost effectiveness purposes)

« Coordination with Enercsgy Trust on Multifamily Low- and Moderate
Income for forecasting Solar adoption for this market segment

« Better characterization of medium- and heavy-duty EV charging load
shapes as more customers adopt these vehicles

« DER Forecast incorporationinto IRP portfolio analysis - how should the
IRP preferred portfolio translate to annual targets?

P e e




Long Term Plan:
Update

Nihit Shah

Senior Strategy & Planning Analyst
DSP - Part 1
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DSPx - Distribution System Platform & Applications

Customer Choice Decision Support Analytics
Customer Energy Information & Analytics Outage Information Customer DER Programs
Locational Value Dynamic Optimization Market Market DER Portfolio
Analysis Analysis Analytics Oversight Seftlement Optimization
Hosting Capacity Probablvhstlc Smart Meters Advanced Meters - v v ER
Planning Management Management
FONaE Quihy Fault Analysis DMS OMS Gis Network Mode!
Analysis

= el PR SCADA Automated Field Devices |  Advanced Protection
Forecasting Analysis
Operational Data Management
Sensing & Measurement

Portal

)
b
e}
w
3
O

H
©
=
[
o
©
~
| @
@
>

Applications

Crid Data

Core Components

Operational Communications (WAN/FAN/NAN)

Physical Grid Infrastructure

Source: Modern Distribution Grid Vol lll, US DOE Office of electricity




PGE's Initial Categorization
March workshop recap (03/10/2021)

Customer interface applications

Control applications

Market Portals
Applications

Crid Data

m

Planning tools

Control elements

Core Components

Physical Grid Infrastructure

Source: Mod Distribution Grid I, US DOE Office lectricit
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PGE Grid Modernization Framework (DRAFT)

Customer Choice Decision Support Analytics Please see slide 89 for acronym definition
Customer Energy Information & Analytics Outage Information Customer DER Programs
Locational Value Analysis Dynamic Analysis Optimization Analytics Market Oversight Market Settlement DER Portfolio Management
Locational Net Benefit Dynamic Line
Analysis Rating DER optimization TBD 8D
NWS locational value
Hosting Capacity Probalistic Planning Smart Meters Advanced Meters Volt-var Management DER Management

Hosting Capacity
Analysis Long-term planning AMI 2.0

P

()]
2| & o
- © O
SIS c
8 m .(_U
| B o
_8 o Power Quality Analysis Fault Analysis DMS oMS GIS Network Model S
N | 2 Planning support analysis As-planned, as- ) O
O = ADMS OMS buil Consolidated System @)

©) ; uilt, as-operated Modeli

= Analytics models odeling

Power Flow Analysis SCADA Automated Field Devices Advanced Protection
DMS and EMS Interrupters, Breakers,
Switches, Synchrophasers
Operational Data Management

Sensing and Measurement Distribution Field Automation
Operational Communications FAN/NAN | 4G/5G, Private LTE, Low Orbital Satellites
Integrated Operations Center Physical Grid Infrastructure Conductor Upgrades D/T Substation Construction

N
Planning & Operational Sensing & " : : Physical A
i Tel i
Foundational Svsterns Measurement elecommunicationsf Grid Analytics TS Facilities
Advanced Grid Analytics Workforce Strategy s

Time series

DER & Load Forecasting
Forecasting

power flow

N

Grid Mod.
Focus Areas




Planning and Engineering

How does it work and
relate to other

What is planning and Why are we pursuing

engineering? systems? this?

e Umbrella term for e A suite of integrated e To accurately assess,
capabilities such as analytical tools work analyze, report and
forecasting, hosting cohesively to enable plan for system
capacity, the capabilities conditions with
interconnection, grid e Planning and increasing DERs
a.nd DER planning, engineering receive e To ensure optimal
risk management, data from operational grid investment
locational value etc. systems, and sensing through non-wire

and measurement solutions, utility

programs, system
upgrades etc.
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Operational Systems

e Umbrellaterm for e Software and e Optimal system
capabilities that algorithms |everage operation to reduce
facilitate distribution real time data to costs and maximize
system operations such support decision safety, reliability, and
as predict, model, making. Ex. ADMS, resiliency.
analyze and operate IVVO, DERMS, OMS,
the distributiongrid, DRMS, etc.
power flow e Operational systems
optimization, voltage receive data from
regulation, etc. Senging and

measurementthrough
telecommunications
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Sensing & Measurement

What is sensing How does it work

and and relate to Why.are \II‘v.e,

measurement? other systems? pursuing this:
e Umbrella term for e Meter data, grid e Accurate, safe,

grid asset conditions, and and reliable
monitoring environmental information for
capabilities such data monitored decision-making
as: sensors, and operated processes
meters, switches, through these
interrupters, devices.

breakers etc.
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Telecommunications

How does it work

What is operational and relate to other

telecommunication?

systems?

e Umbrella term for ® | everages networks
communication to communicate
capabilities such as: with field assets
wide area, field and transport
area, and information to
neighborhood area various operational
networks, mesh systems

networks, etc.

Why are we pursuing
this?

e Accurate, safe, and
reliable information
transfer for
decision-making
processes
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Hosting Capacity Analysis:
Technical Working Group

(TWG) Update

Misty Gao | Strategy & Planning Analyst

Joe Boyles | Distributed Resource Planner

DSP - Part 1
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Technical Working Group (TWG)
Updates and Discussion

« Q&A with OPUC and DSP Technical Working Group in April

« Shared DER* Readiness Map and supporting materials with TWG
volunteers and received first round of feedback

e Can accept additional volunteers - email DSP@pgn.com if interested;
include “volunteer” in subject line

*DER refers only to Distributed Generation, primarily solar pv, in this

context
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Relationship Among Screening Activities

- HCA +
« Adjacent feeder/sub impact

System Impact Analysis

* Readiness +

« Voltage control

Hosting CaPacity - Power quality
Analysis e Thermal rating

e Substation Protection

Daytime Minimum Load as a
representation of available capacity




DER Readiness Marg

%=, DER Readiness Viewer
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Please use the QR code to

FU t ure Ag en d d TO p i CS submit your feedback about - .5 5

the DSP Partner's Meetings

June Meeting - 3.0 hrs. July Meeting - 3.0 hrs. August Meeting - 3.0 hrs.
Quick updates on guideline Quick updates on guideline Quick updates on guideline
requirements: 30 mins requirements: 30 mins requirements: 30 mins
* Baseline Data & System * Baseline Data & System * Baseline Data & System

Assessment Assessment Assessment
e ong-term Plan e Hosting Capacity ® Hosting Capacity
e Community Engagement e Long-term Plan

Report Template: 30 mins

Report Template: 30 mins Community Engagement: 30 Community Engagement: 60
Hosting Capacity: 60 mins mins mins

Long-term Plan: 60 mins
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https://forms.office.com/Pages/ResponsePage.aspx?id=37q6O9YKZk-YS0wFhqTvjHwqAAD_nM1JvtyCqZ3Q3DxUOTVaRjBMTEgzOUMwTUVCMk81S0c0RExNQiQlQCN0PWcu

Next Steps

Propose Meeting Topics

e Email us at DSP@pgn.com with suggested topics

2021 4N
January February March April May July August |September| October
Presentto| £ =\ |Final draft
F
v Baseline dataand system Data collection, organization, QA/QC, and partners lterate as shared PGE Filed on
AT . review
© assessment visualization for necessary with ocess Oct 15th
GE) o. feedback partners P
1
- Final draft
w C
> © : . System evaluation map and hosting capacity option Presentto lterate as | shared FIEE Filed on
w — Hosting capacity : partners for . review
o analysis f necessary|  with Oct 15th
- eedback process
o E partners
=7, Presentto PGE
= ‘ .
0 e Community engagement plan Development of the Community EngagementPlan pa;t;rers review gli?SOt?l
‘E g feedback| P"0¢®®®
'5 ‘e Present to| Final draft PGE
c . partners | shared : Filed on
@ Longterm planning Developmentof long-term plan for with review | § eih
o feedback| partners process
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DER Potential & Flex
Load Study

Andy Eiden, Sr. Strategy & Planning Analyst
DSP Part 2
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Technical Overview

The scope of the study includes the development of an open code
base built upon open toolsthat can be iteratively refined

This reflects the reality of distribution resource planning: it's an
evolutionary process that requires transparency and collaboration

Projectrequires that all third-party data comes from open sources
that can be shared publicly and updated easily

To the extent possible, analytic tools come from the public sphere:

e DGEN, REOpt Lite, EVI-Pro Lite, EnergyPlus, Electrification Futures Study, PVWatts,
Project Sunroof




Results

Measure "
Measure Costs Adoption Achievable

Measure .
e potential
Characterization Model

Third party technology data and and Segmentation
forecasts

Macroeconomic historical data System
and forecasts Potential

Assessment . .
Economic potential
B

Market Forecast
Customer forecast — T

Technical potential

Calibrated system
load forecast

Parametric Calibrated
Allocation Aggregation

Stakeholder Interviews (Key Feeder Level Feeder Load Technical
Customer Managers) > Customer Forecast Forecast Potential
.
Scary version Eoanane
Potential
\d
Distribution Upgrade Achievable
Capital Costs Potential
A

alternatives
assessment
Calibrated Calibrated
Aggregation Aggregation

Simple version

AMI Data

Building Stock Data (permit, CoP

Other energy score, CIS, etc.) Individual Potential

Individual Load Assessment
Workstreams Research and

(ECOh, Historical measure adoption Forecasting m
Potential, LR) (ETO, CIS, DMV, etc.)
- Stock Turnover Model

Stakeholder Interviews (Key
customer managers, OEMs)

Measure Feasibility
EV Data (MY, EV Hub, [ stochastic |

Potentials Plugshare)

Calcs, CE Reporting Spatial Diffusion

Calcs Solar Iradiance Model

Develop Stock Measure Program

Ingest Data Stock Inputs Turnover Adoption Adoption

. Demographit (Acxion, etc.
Iterate over scenarios, graphics (Acxi c.)

measures, programs,

years GIS Data

Measure Interval Data
(evaluation, etc.)




Quick Glance at Method:
EVs




Electric Vehicle Market Sizing

Four steps in vehicle market sizing approach

1. Map anonymized DMV vehicle registration data to PGE service points
(809% match)

2. Run VINs through NHTSA APl to determine vehicle weight class

3. Infer weight class for vehicles with missing weight class from NHTSA

°* Used decision tree and manual QC of dataset relying on vehicle make
and model

4. Apply an adjustment factor to the vehicles mapped to PGE service
point to get total estimate for service area (about 1.8 million vehicles)
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EV Forecast Methodology - Light Duty

Brattle conducted vehicle forecasts to feed into final site-level model

* LDV econometric model uses data from 50 states, from 2011 through 2018 to
explain drivers of US EV sales

°* Model is robust in that the addition or removal of a variable or subsets of
data (i.e., certain states) does not have a significant impact on estimates

End-result is a forecast through 2030 of light duty vehicles (both residential and
fleet), which is extrapolated through 2050 based on national projections

Vehicles determine the charging requirements in the model
* Chargers are the source of load for the electric system, not the vehicle
* Site-level adoption eligibility screen (has driveway, panel size, etc.)
° Some residential customersthat will adopt EVs cannot charge at home
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Range of Variables in Brattle's LDV Model

Dependent Variable: EV sales per capita Continuous
State incentives Continuous
Federal Tax Credit (FTC) Continuous
Total Incentive Continuous
Battery price Continuous
Vehicle miles travelled (VMT) Continuous
Tesla Cap dummy Binary
Model availability Continuous
Green views score Continuous (0-
100)
High Occupancy Vehicle (HOV)lane Binary
exemption
Traffic density Continuous
Zero Emission Vehicle (ZEV) mandate Binary
EV charging rate Binary

Defined as the total incremental sales of EV/(BEV or PHEV) per million residents

The maximum incentive (rebate, tax credit or tax exemption) offered by a state upon purchase
of a BEV or PHEV, in $/vehicle

A tax credit offered by the federal government upon purchase of a BEV or PHEV, in $/vehicle
Sum of the state incentives and FTC

Lithium ion battery cost index in $/kWh, as a proxy of electric vehicle cost (BNEF)

Average vehicles miles travelled annually, per capita

A dummy variable to indicate a period of spike in EV sales after Tesla hit the cap for the FTC -
Q318 and Jan'19

Number of EV models available across a state by year

Average environmental voting score of state House and Senate reps (League of Conservation
Voters Annual Environmental Scorecard)

Indicates the presence of an HOV lane exemption for EVs

Weighted average daily traffic per lane for all principal arterials
Indicates the presence of a ZEV mandate enacted by the government

Indicates whether or not atleast one utility offersan EV rate for charging in a given state

Source: Brattle
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EV Forecast Methodology - MDHDV

Participating Experts and Affiliations

Research/Non-Profit

« LDV market has significant Atlas Public Policy
historical data to develop =
mathematlcal mOdels Electrification Coalition
NREL
e Nascent MDHDV market does not o Tieu e
have Comparable data Union of Concerned Scientists
. Government
 Brattle employed a Delphi pOT
Method, which is well established udlity _
. . uke Energy
forecasting method the relies on seriille Gy L
panel of experts over two rounds Industry
) ACT Research
¢ Used for flnal market Share and American Trucking Associations
ramp rate’ and tled to S_Cu rve NA Council for Freight Efficiency
. VEIC
pattern and DMV vehicle counts VEIC

*Source: Brattle
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Impact of Flex Loads on System Peak

Flex Loads as Percent of System Peak Load

« By 2050, Flex Loads 1%
estimated to account
for around 8-10% of 0%

system peak load
8%

« Dependent on future
market scenarios and
regulatory landscape

6%

4%

Percent of seasonal peak

 Uncertain cost curves as
Flex Load resource
scales beyond pilot
deployments »

2%

I O T T IOV PR S S R AR R SN
PP PRI PLRS
AT AT AT AR ADT AR AT ADT DT AT ADT ADT DT AT ADT DT DT AT AT AT AT A A A A A A A

e Economic Winter DR e Fconomic Summer DR

*Draft - subjectto change
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Residential Flex Load TRC Costs

Customer | Ongoing

Upfront Ongoing

Resource Type acquisition | customer |, . . .
incentive | incentive
cost costs

Direct Load Control  Level 2 EV Charging SO S125 S413 SO
Direct Load Control  Level 2 EV Smart Charging (with DR) SO $125 S425 S50
Direct Load Control  Line Voltage Thermostat - Direct Install - space heat only SO S30 $298 SO
Direct Load Control  Multifamily bundle (add water and space heat controls) S248 SO S140 S42
Direct Load Control  Multifamily Replacement/New Smart Water Heater S50 SO S110 S25
Direct Load Control  Multifamily Water Heater Retrofit Controls $291 SO SO $25
Direct Load Control | Multifamily Water Heater Retrofit Smart Water Heater S50 SO SO $25
Direct Load Control | Residential HPWH direct install $248 S30 $25 S50
Direct Load Control  Residential HPWH retrofit S50 S21 $25 $25
Direct Load Control  Storage - Bring Your Own Device SO $592 SO S411
Direct Load Control  Storage - New SO S592 $3,222 SO
Direct Load Control | Thermostat - BYOT - space heat / cooling only SO S21 S25 S25
Direct Load Control | Thermostat - BYOT - space heat and cooling SO S21 S25 S50
Direct Load Control  Thermostat - Direct Install - cooling only SO S30 S223 SO
Direct Load Control  Thermostat - Direct Install - space heat and cooling SO S30 S157 SO
Direct Load Control | Thermostat - Direct Install - space heat only SO S30 S173 SO
Pricing / Behavioral  Peaktime rebates SO S5 SO S8
Pricing / Behavioral Standalone Time Of Use (TOU) rate SO S11 SO SO
P el T s iy e S e i ) so  sm 50 50
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Non-Residential Flex Load TRC Costs

Customer | Ongoing

Upfront Ongoing

Measure Type acquisition | customer incentive | incentive
cost costs

Curtailment Energy Partner-Schedule 26 (curtailment) SO $2,680 SO S5,294
Direct Load Control  Energy Partner-Cold Thermal Storage SO $2,680 SO $1,765
Direct Load Control  Energy Partner-Irrigation Direct Load Control SO $2,680 SO $2,941
Direct Load Control  Energy Partner-Schedule 25 (thermostats) SO $798 SO S570
Direct Load Control Workplace Level 2 EV charging- No DR SO SO $3,920 SO
Direct Load Control Workplace Level 2 EV charging - with DR SO SO $3,920 $672
Direct Load Control Nonresidential Fleet L2 Smart Charging 587,418 $3,100 SO SO
Direct Load Control  Public DC fast charging S460 $45,668 SO
Direct Load Control  Public L2 EV charging S460 S45,668 SO
Direct Load Control Fleet DC fast charging $87,418 $3,250 SO SO
Direct Load Control  Microgrid - Campus $75,643 $250 SO SO
Direct Load Control  Microgrid - Single site $75,643 $250 SO SO
Direct Load Control Storage - Bring Your Own Device $2,000 S360 SO $1,152
Direct Load Control Storage- New $2,000 S360 $6,600 SO

* Shaded cells simply to denote groupings of similar measures
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Overview of May Meeting

Topics included:
Presentation:

Forecasting of Load Growth, DER Adoption, EV Adoption:
DER Potential & Flex Load Analysis- Phase 1

DSP Details:
* Workstream Updates

*  Community Engagement Plan: Community Facilitator Scope of Work Update
Hosting Capacity Analysis: Options Analysis

° Baseline Data and System Assessment: Example Datasets Update

°* LongTerm Plan: Grid Modernization
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Topics of Interest

Activeinvolvement Stronger
. . partnerships
T in the community b
ransparency engagement etween
rocess customers and
P utilities

Monthly Partner

Community
Facilitator

Meetings

Community
Facilitator
(discussed laterin
the presentation)

DSP Timeline

Community and
Non-Technical
Workshops

Workstream
Updates

More time for

Community
Engagement OPUC Technical

discussion Work Groups
(TWGs)

DSP Abbreviations
& Definitions

DSP Website

Education because
thereis a steep
learning curve for
those withouta
utility background

Distribution

Planning 101

DER Assessment

NWA Update

DER Forecast &
Flex Load Update

DSP for Non-
Technical People

. Work is in progress

. Completed

. Initial stages/under discussion

Usable,
understandable Flexibilityand
mapping and innovation
website design

Evolving Agendas

Host Capacity
AMETIVSIS

Community
Facilitator

DSP Website
Non-wire
Alternative




- Work is in progress

. Completed

Topics of Interest cont. BB i somtcr g

Keep costs down

Diversity, equity di s;(c?\?:ri\rt‘agg ed for rate payers
and inclusion e . . Role of buildi Data gatheri d hen
through:utlthe c:mmfumt;esf::.the Geographicequity deocgrobonl;lzatli:g ° arge?:oriir:;g " impl‘:menting
orefront of the .
B project planning ST

Community 1SRG DER DER

Facilitator Capacfty Forecasting Forecasting
Analysis

Community DER Potential Hosting

Non-wire DER :
Engagement Ao and Flex e iiz?;;;/ UM 2099

Plan Load Study

Baseline Data
and System UM 2111
Assessment

Data & Non-wire
Analytics Alternatives




Parking Lot
Question/Comment ________________partner _____Name _____Response __________

Will you be implementing a green button/utility APl Community Energy To be considered during DSP
type solution for the interval data from customers? Labs Tanya Barham Part Il in 2022
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DSP acronyms

ADMS = Advanced Distribution Management
System

AMI = Automated Metering infrastructure
BIPOC = Black, Indigenous, and People of Color
C&l = Commercial and Industrial

CBO = Community-Based Organization
CE = Community Engagement

CEP = Community Engagement Plan
CTA = Consumer Technology Association
DCQC = Direct Current Quick Charge
DEI = Diversity, Equity, and Inclusion

DER = Distributed Energy Resource
DERMS = DER management system

DHP = Ductless Heat Pump

DR = Demand Response

DRMS = DR management system

DSP = Distribution System Plan

EJ = Environmental Justice

EMS = Energy Management System
ERWH = Electric Resistance Water Heater
EV = Electric Vehicle

EVSE = Electric Vehicle Supply Equipment
FAN = Field Area Network

HPWH = Heat Pump Water Heater

HVAC = Heating, Ventilation, and Air
Conditioning

IRP = Integrated Resource Plan

kW = kilowatt

L2 = Level 2 EV Charging

LDV = Light-duty Vehicle

LIDAR = Light Detection and Ranging

MDHDV = Medium- and Heavy-duty Vehicles

MW = Megawatt

MWh = Megawatt-hour

NAN = Neighborhood Area Network
NWA = Non-Wire Alternatives

NWS = Non-Wire Solutions

NREL = National Renewable Energy Lab
OMS = Outage management system
PTR = Peak Time Rebates

PV = Photovoltaic

SGTB = Smart Grid Test Bed

T&D = Transmission & Distribution
Tstat = Thermostat

TOU = Time of Use

VPP = Virtual Power Plant

WAN = Wide Area Network

e N e N
W/\/\/\/\_/\/\/\/\W




