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MEETING LOGISTICS

Electronic version of presentation:

https://www.portlandgeneral.com/our-company/energy-
< <y strategy/resource-planning/integrated-resource-planning/irp-
W NG

public-meetings

“

N Teams Meeting
Please click the meeting link sent to your email or here:
Join Microsoft Teams Meeting
+1971-277-2317 (dial this number into your phone for
best results)
PW: 877 471 738#
*Please use Microsoft Edge or Google Chrome with Teams

as it will give you the best experience
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https://www.portlandgeneral.com/our-company/energy-strategy/resource-planning/integrated-resource-planning/irp-public-meetings
https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZWNjOTQxZjEtMzc0My00MDc1LWIyZWEtNDk0ZmVhZjNiNmE3%40thread.v2/0?context=%7b%22Tid%22%3a%223bbabadf-0ad6-4f66-984b-4c0586a4ef8c%22%2c%22Oid%22%3a%226008632d-f078-4e41-80aa-a0c5770f5df4%22%7d

PARTICIPATION

* Mute your mic while others are speaking; to unmute via phone press *6

«  We will ask for comments and questions along the way

» Participate using the chat box or ask questions verbally

* Wait to be called on
« Please be polite and respect all participants on the webinar

* Please stay on topic; we may interrupt or shorten questions to meet the time
commitment of the-meeting
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AGENDA

Welcome and introductions

Safety moment

PGE's IRP filing date extension request
House Bill 2021

Portfolio requests from participants

15 minutes
5 minutes

20 minutes
60 minutes

5 minutes
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SAFETY MOMENT
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IRP ANALYSIS PROCESS

’ || —y
/7 ~
I S~ _— e
Existing Roeso.u rce
Resources l ptions
s ]

L

‘ -
-
Portfolio
Load Identify Resource . Construction Portfolios L Evaluate 2 Preferred
Forecast j==4 Need = Need &, Options Portfolio




il

PGE's IRP FILING DATE
EXTENSION REQUEST

Jessica Graeber
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EXTENSION REQUEST

On October 15 PGE filed a waiver and an extension of time for the next
IRP filing deadline

 Original filing deadline: March 16, 2022 (Order No. 20-152; LC 73)
« Requested extension: March 31, 2023 (filing)



https://apps.puc.state.or.us/orders/2020ords/20-152.pdf
https://assets.ctfassets.net/416ywc1laqmd/5czXmlTuRpRIvk3hO50J0s/2138f20c3001affc09c97e1b42bee2e3/LC_73_-_PGE-s_Filing_Letter_and_Motion_Requesting_Extension_of_Time_to_File_IRP__10.15.2021_.pdf
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OREGON HOUSE BILL 2021

Seth Wiggins

1

/f1

WANAAAA AR A A aanAadAdARANS

PV

Il

J

WA AR AR

N
&




HB 2021: EFFECTIVE 9/25/2021

Establishes emission reduction targets associated with serving Oregon load

From the baseline period of 2010-2012 (average emissions reported to DEQ):
* 80% reduction by 2030
* 90% reduction by 2035
* 100% reduction by 2040

Requires the development of a Clean Energy Plan (CEP)

To be filed within 180 days of the next IRP
* The CEP uses traditional IRP outputs to create several new analyses

Utility Community Benefits and Impacts Advisory Group

Will provide PGE feedback from environmental justice communities and low-income customer
advocates, and other stakeholders, and produce a biennial report that assesses the community
impacts/benefits




ACTUAL GHG EMISSIONS REPORTING FOR
SERVING CUSTOMER LOAD

Per HB 2021, PGE will continue to report actual
GHG emissions associated with serving customer

load per existing Oregon DEQ rules and protocols
« PGE is not aware of any updates to these existing rules
and protocols to implement HB 2021

Department of Environmental Quality / Air Quality / AQ Programs / Greenhouse Gas Emissions Reporied to DEQ

Greenhouse Gas Emissions Reported to DEQ

Air Quality Programs Home This page provides a summary of Oregon’s mandatory greenhouse gas reported data

B Greenhouse Gas Reporting ~ ~ N

Large emitters of greenhouse gases including facilities with air quality permits, fossil fuel suppliers, electric utilities and landfills annually
report greenhouse gas emissions to DEQ. The data collected does not represent a comprehensive summary of all of Oregon's greenhouse
Sl gas emissions. For example, sources such as smaller commercial facilities and agricultural operations are not reported. Additional
Greenhouse Gas Reporting information on greenhouse gas reporting ap y and protocols is ilable on DEQ's greenhouse gas reporting page.

Greenhouse Gas Reporting

P

GE's DEQ reporting methodology:

Annual generation data from PGE owned and operated

Resources And Forms
Greenhouse Gas Reporting
Training

EZ-Filer Online Tool For
Reporting GHG Emissions

Mandatory reported data is a key source of state level emissions data utilized as an input into Oregon’s greenhouse gas in-boundary
inventory which includes emissions across all sectors. For additional information on how Oregoen tracks greenhouse gas emissions visit
DEQ’s greenhouse gas inventory page

Reported greenhouse gas emissions

facilities is collected
* Purchased power generation data is collected, based on
specified purchases (contract to the power plus e-tag
path) and unspecified purchases (all other purchases)
* Includes BPA ACS power, QF generation, and
EIM purchases (at the unspecitied rate)

« Wholesale power sales are subtracted from facility level
data

« Emission factors are applied to the generation data
(both PGE owned and operated facilities and purchased
power) to determine the emissions associated with
serving customer load
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»Greenhouse Gas Emissions
Reported To DEQ Facilities with air quality permits

Oregon Greenhouse Gas « 2019 - Greenhouse Gas Emissions From Facilities Holding Air Quality Permits €]
Emissions « 2018 - Greenhouse Gas Emissions From Facilities Holding Air Quality Permits i)
Oregon Greenhouse Gas + 2017 - Greenhouse Gas Emissions From Facilities Holding Air Quality Permits ]
Sector-Based Inventory Data = 2016 - Greenhouse Gas Emissions From Facilities Holding Air Quality Permits /-
Study OF A Market Approach « 2015 - Greenhouse Gas Emissions From Facilities Holding Air Quality Permits /-
To Reducing Greenhouse Gas « 2014 - Greenhouse Gas Emissions From Facilities Holding Air Quality Permits /-

Emissions Natural gas suppliers

Greenhouse Gas Reporting

« 2010-2019 - Greenhouse Gas Emissions From Natural Gas Llse@
Program Contacts

Fuel importers
Employee Commute Options + 2010-2019 - Greenhouse Gas Emissions From Fuel Use i)
Clean Diesel Initiative Electricity suppliers

Gasoline Vapor Recovery « 2010-2019 - Greenhouse Gas Emissions From Electricity Use fE)
Clean Vehicle Rebale

Oregon’s Clean Car Standards

Data available here: https://www.oregon.gov/deg/ag/programs/Pages/GHG-Emissions.aspx




EMISSIONS FORECASTING

The main analysis in the 2019 IRP/Update did not
Impose emission constraints

» Constraints based on PGE's then straight-line 2050 :

emissions reduction goals were included for certain g
sensitivities (solid green line) Sey
Q
In the 2019 IRP/Update, CO2 emissions forecasts 5
were formulated in two stages
* Aurora: Dispatched existing thermal resources % o0 2025 2030 2035 2ot0 st 2050
economlca”y agalﬂst 54* hou rly 'FO recasts Of market 25th-75th Percentile = Constrained Emissions ~ +==+++ Straightline Goal

= = = Median Reference Case

prices

* ROSE-E: Determined optimal type, size, and timing of
resource additions in 270** futures, calculated
emissions in 810*** futures

* 54 futures included combinations of the renewable buildout (R/H), natural gas (R/H/L) and carbon prices (R/H/L), and hydro (R/H/L) : 2*3*3*3 = 54 price futures
** 270 futures included combinations of price (18: not varying hydro), technology cost (R, Low-/High-Cost Wind/Solar), and Need (R/H/L) futures: 18*5*3=270 futures
*** 810 then incorporates hydro conditions (R/H/L): 270*3=810 futures

/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\
_— —  —  — — —

—_  ——  —— ———— ——— ———— —  ———  —RPRoundteble 10721282t — 12— —




2019 IRP EMISSIONS METHODOLOGY

After determining resource additions, ROSE-E forecasts the resulting emissions in each future:
[Existing Thermal Gen + New Resource Gen + Net Market Purchases] * [Associated Emissions Rates]

Associated emission rates sources:
* Existing Thermal: PGE estimates
* New Resources: SSO study estimates
* Market: .428 MMtCO2e/MWh*

In the 2019 IRP, PGE evaluated twelve generation resources in portfolio analysis:

_____________ Non-Emitting | Thermal ___

Four wind locations (SE WA, Gorge, lone, & MT) SCCT
Solar CCCT
Solar + Storage Recips
Biomass** LMS-100
Geothermal

* This value was originally was calculated by the Western Climate Initiative (WCI) as the average marginal generation for power plants in the WECC. The California Air Resources Board (CARB) in 2018 determined the value to
still be appropriate: https://ww?2.arb.ca.gov/sites/default/files/classic/regact/2018/capandtrade18/ct18fsor.pdf

** We are currently evaluating whether we consider biomass as non-emitting for the next IRP
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https://ww2.arb.ca.gov/sites/default/files/classic/regact/2018/capandtrade18/ct18fsor.pdf

2019 IRP STORAGE EMISSIONS

Storage resources were modeled in Aurora to charge/discharge in the most opportune hours
« Negative capacity factors reflected round trip losses

Emissions for storage resources were modeled” as negative by assuming both that:
» Hydro and/or renewables were the marginal resource in charging hours, and
« Natural gas plants were the marginal resource in discharging hours

O e s | ol W Emissions Rates
s Net Capacity Factors (tCO2/MWh)

2hr Battery -0.029% 0.33
4hr Battery -0.021% 0.36
6hr Battery -0.026% 0.51
Pumped Storage -0.027% 0.61

* A negative capacity factor times a positive emissions rate generates negative forecasted emissions




EMISSIONS METHODOLOGY IN NEXT IRP

In the last IRP, ROSE-E calculated emissions at a yearly level

« We're interested in looking at greater resolution of greenhouse gas emissions

Additionally, In the next IRP PGE is considering the following changes to its emission forecasts:
« Emission forecasts will be reported in carbon dioxide equivalent (CO2e)
* Emission constraints aligned with HB2021's emission reduction targets

- Implementing targets will happen in three main IRP steps:

Generating baseline portfolio” from external

Aurora . Limiting existing thermal generating resources emissions

price forecasts

Determining optimal size and timing of . . . . . .
& . p & Limiting total system emissions (including those associated with
ROSE-E resource additions to meet energy and
. storage and market purchases)

capacity needs

Sequoia Evaluating capacity need Not covered in this presentation

* PGE's 'baseline portfolio’ is calculated as the sum of all existing and contracted resources. Dispatchable resources are economically dispatched against market prices.




QUESTIONS/ DISCUSSION?
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PORTFOLIO REQUESTS
FROM PARTICIPANTS

SETH WIGGINS
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PORTFOLIO REQUESTS

Our portfolio optimization model ROSE-E has flexibility to evaluate any specific
resource/size/year combination

* For example, we could estimate the portfolio effects of adding 235 MW of SE Washington
wind in 2036 and/or 150 MW of 6-hr batteries in 2026

° Inthe 2019 IRP, we used this capability to evaluate the size and timing of 16 different
renewable additions MW/year combinations

We are open to any suggestions for portfolio questions to be evaluated
* Please contact us (email: IRP@PGN.com)




A recording from today’s webinar will be available in one week
Upcoming Roundtables:

November 18, 2021
December 15, 2021
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