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Meeting Logistics

FACILITATION

CEP/IRP Roundtable 07/22/2026

Focus on Learning & Understanding

» Team members will take clarifying
questions during the presentation,
substantive questions will be saved for the
end (time permitting)

» Attendees are encouraged to ‘raise’ their
hand & chat to ask questions

If we don’t have time to cover all

questions, we will rely on the CEP/IRP
feedback form



https://portlandgeneral.com/about/who-we-are/resource-planning/combined-cep-and-irp/cep-irp-stakeholder-feedback

Meeting Details

O

Electronic version of Zoom meeting details Participation
presentation

https://portlandgeneral.com/ * Join Zoom Meeting * Use the raise the hand

about/who-we-are/resource- https://usQbweb.zoom.us/|/ feature to let us know you

planning/combined-cep-and- 84372774388?pwd=WGd have a question

irp/combined-cep-irp-public- NfwfAFGcWgHxYjX0Mk2Q : :

meetings bhDDaa7. 1 * Put questions into the chat
* Meeting ID: 843 7277 4388~ ° Unmute with microphone

icon or *6

* Passcode: 108198
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CEP/IRP Roundtables For 2026 Filing e
Date ____________ |RoundtableTopics

September 3, 2025 IRP 101, 2026 CEP/IRP Analysis Refinements, 2026 CEP/IRP Timeline & Q&A

October 22, 2025 Corporate Load Forecast - Methodology & Trends, Draft AdopDER
Forecast, Existing Resources & Resource Topology, Future/Markets

December 10, 2025 Supply-Side Resource Options, Capacity Need & Its Drivers, Transmission
Options, Role of VPP in the IRP, EE integration into IRP

January 14, 2026 PGE Longer Term Local Transmission Plan For the 2024-2025 Planning Cycle,
Resource Contract Extension - Update, Flexibility study - Overview, Clean Energy
Plan - Overview, Community Benefit Indicators, PGE'S Community Engagement
Approach for 2026 CEP, Portfolio/Scenarios- Designs

February 24, 2026 PGE Announcement To Acquire WA Utility, Clean Energy Plan & Integrated
Resource Plan Community Engagement Updates, Flexibility Study Draft Results,
CBRE Update, IRP Emissions Forecasting, Diverse Market Transmission
Framework, Portfolio Scoring, ELCCs, RFP Update and Proxy

April 8, 2026 Community Engagement, Transmission Constraints: Methodology & Approach,
Price Futures Update, Energy Value for Resources, Generic Resource Cost
Update, Market Emission Factor Scenarios
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CEP/IRP Roundtables For 2026 Filing /p\G\E/

Date " TRoundtable Topics

May 20, 2026

June 10, 2026

July 22,2026

August 2026

September 2026

October 2026

CEP/IRP Roundtable 07/22/2026

Stakeholder Feedback Responses, Community Benefit Indicators (CBls), Portfolio
Analysis Scenarios, Cost Cap (now Continued Progress) Scenario Update,
Transmission Constraint: Results and Analysis, VPP Integration & ELCC Review

Community Impacts Metrics, Report Outline, Draft Portfolio Analysis Results,
Corporate Load Forecast Update

Updated Transmission Analysis, Energy Strategies Transmission Analysis,
Capacity Need & ELCCs Update, Updated Draft Portfolio Results, Draft Portfolio
Resource Adequacy Assessment, & Backcast Review

TBD

TBD

TBD



Jul 22, 2026 - Agenda

9:00 | Welcome

9:05 | Updated Transmission Analysis

9:25 | Energy Strategies Transmission Analysis

10:00 | Capacity Needs & ELCCs Update

10:15 | Updated Draft Portfolio Results

11:00 | Draft Portfolio Resource Adequacy Assessment

11:25 | Backcast Review

11: 55 | Next Steps and Close

CEP/IRP Roundtable 07/22/2026
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Updated Transmission
Analysis
Bhavana Katyal

Luke Tutino

Jennifer Galaway

.
e
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Update Explanation

UPDATE

BPA provided updated
North of Pearl (NOPE)
total transfer capability
(TTC) values for use in the
10-year planning horizon,
incorporating the
incremental capacity from
the planned transmission
upgrades

CEP/IRP Roundtable 07/22/2026

CHANGES

The TTC values have
increased and are now
applied seasonally
(Spring/Fall, Summer, and
Winter); previously there

was one year-round static
TTC value

RESULT

There are now
significantly less
constrained and
congested hours
forecasted for 2035 with
more realistic results for
seasonal variation



Production Cost Modeling (PCM): Transmission
Constraint Analysis Outline

—[ 10-Year Total Transfer Capability (TTC) Utilization and Path Constraints }
e Path Flow 2035 TTC Utilization and Constraint Forecasting
e Heatmaps and Path Breakdowns
® Focus is Percent of Path Flow to Available TTC Limits
4[ Transmission Upgrades Path Impacts }
* Impact of Transmission Upgrades on Transmission Constraint
»Headroom Heatmap (NOPE)
»Seasonal Utilization

Updated analysis from the May 2026 CEP/IRP Roundtable

CEP/IRP Roundtable 07/22/2026


https://assets.ctfassets.net/416ywc1laqmd/iOtlq68CuHUHy2e6d0Jv7/f822e4294d6c0035a1d75299a83bf491/CEP_IRP_Roundtable_May_20_-_4.pdf#page=1

. - - - . E
Forecasting Path Transmission Constraints via PCM N
* 12 BPA Interfaces Identified « Simulation Model

* West of Cascades North (Path 4) « 2035 data obtained using GridView

 West of Cascades South (Path 5) Production Cost Modeling (PCM) software

e West of Hatwai (Path 6) and the WestTEC case version 2.0

e South of Allston (Path 71)

« West of John Day (Path 86) * Heatmap Grid

« West of McNary (Path 87) * 12x24 representing every hour of every day

* West of Slatt (Path 88) for each month

* North of Pearl * If any of the 12 interfacesis constrained the

* North of Grizzly entire hour counts as constrained

* North of Hanford * Percentin each cell = Total Constrained

* Raver Paul Hours / Total Hours

* Westof Lower Monumental ¢ Ex: Avalue of 100% for month 7 and hour

14 means at least one path was constrained

« Constrained Definition during that hour every day in July

e |finterfaceflow >=80% of TTC

CEP/IRP Roundtable 07/22/2026 10



2035 Combined Path Heatmap - 80% of TTC /{G\

(May Results; using old static lower NOPE TTC)

I
Hours

: : WO Cascades North 0 0%

: WO Cascades South 5 0%

> WO Hatwai 415 9%

7

s NO Hanford 0 0%

1: Raver Paul 0 0%

11

12 WO Lower Mon 666 15%
Hour 13

12 SO Allston 1 0%

15

16 WO John Day 5 0%

17 :

18 | 71% WO McNary 0 0%

19 55% 27%

20 55% WO Slatt 0 0%

21 39%

22 | 29% NO Grizzly 0 0%

23

24 35% NO Pearl 3300 75%
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2035 Combined Path Heatmap - 80% of TTC

(July Results; using new NOPE TTCs)
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This analysis updates prior May CEP/IRP results using the new 2035 NOPE TTC values for the ‘Upgrades
Scenario’. The NOPE TTC for ‘No Upgrades’ scenario remains unchanged.

Transmission Upgrades Path Impacts

Forecast Transmission Constraints

* Analyze the impact of planned network upgrades on the frequency of constrained
hour and utilization rates to quantify future risk exposure

Study Setup

e Two scenarios compared in a 10-year future:

»No Upgrades (2027 Topology): Assumes no transmission upgrades between
2027-2035 for NW, MT, ID, NV regions + 2027 NOPE TTC assumption.

»Upgrades Scenario (2035 Topology): Includes planned transmission upgrades
through year 2035 in NW, MT, ID, NV regions + updated 2035 NOPE TTC values

* Analysis assumes PACW, PGE, and CAISO participation in EDAM market.

CEP/IRP Roundtable 07/22/2026
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May Results: Available Headroom

(Static lower 2035 NOPE TTC assumption for Upgrades Scenario)

Under the static lower 2035 TTC assumption, NOPE exhibited year-round constraint risk during the solar production window

Average Headroom (MW) by Month and Hour

Average Headroom (MW) by Month and Hour

No Upgrades _Pth-BPA-North of Pearl Upgrades _Pth-BPA-North of Pearl

PT Hour January February March Apnl May June July August September October November December PT Hour January February March April May June July August September October November December
Ending Ending

0 1140 900 1063 1112 1276 1184 1217 1255 135§ 1313 1038 0 1479 1303 1232 926 1529 1620 1474 1537 1462 1622 1544 1289
1 1119 1135 1216 1108 1096 1175 1304 1313 1083 1 1409 1262 1185 901 1531 1562 1400 1376 1378 1477 1517 1268
2 1033 1150 1173 1092 1041 M9 1258 1261 1032 1367 1220 1074 850 1521 1537 1386 1305 1327 1466 1439 1217
3 996 1010 1064 1190 1204 1009 3 1339 1227 1021 BT 1579 1539 1362 1278 1293 1388 1381 1190
B 972 962 1016 147 1163 935 4 1327 1246 990 750 1492 1482 1315 1238 1260 1386 1379 1163
5 948 926 1063 1210 965 5 1346 1272 1023 BUSS 1288 1098 (925 128 1178 1364 1406 1241
3 ; 939 8Y7 1138 m o 1304 1388 1280
. b = T 930 B 1067
8 8 184

2

Note: Color scale revised for consistency between May and July results to enable direct visual
comparison given the expanded range resulting from the new TTC values in the July results.

CEP/IRP Roundtable 07/22/2026

No Upgrades Scenario

Upgrades Scenario

2455

1228
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July Results: Updated 2035 NOPE TTC values improves food

Available Headroom

Upgrades Scenario: Available headroom increases substantially across most hours, reducing congestion exposure
relative to the May analysis. Residual constraints remain concentrated during solar-driven daytime periods.

_Pth-BPA-Morth of Pearl

Average Headroom (MW) by Month and Hour

Average Headroom (MW) by Month and Hour

No Upgrades Upgrades _Pth-BPA-North of Pearl
PT Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNaw Dec PT Hour Jan Feb Mar Apr May Jun Jul Aug Sep Orct Now Dec
Ending Ending
£ -
0 127 985 1045 1106 1272 1149 1212 1256 1325 1308 1048 0
1 1115 958 1008 1125 1218 1102 1100 1163 1305 1314 1068 1 2455
2 1026 888 887 1148 1181 1090 1047 1110 1237 1261 1036 2
3 938 894 821 1131 1149 1004 1006 1048 1182 1203 993 3
4 1083 959 1014 4
5 07 884 928 5 1482 1305 1500 1580
6 6 852 1078
7 7 Mm
a8 a8
9
10
" 1228
12
13
14
15
16
17
18
19
20
21 0

No Upgrades Scenario

CEP/IRP Roundtable 07/22/2026

Upgrades Scenario + Updated NOPE TTCs
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May Results: Constraint Frequency ‘o)
(Static Lower 2035 NOPE TTC Assumption for Upgrades Scenario)

Upgrades Scenario: Under the static lower TTC assumption, NOPE experiences constraint risk during 40% of annual hours
(an improvement of 9% over No Upgrades Scenario) and showed constraint risk across all seasons.

% of Hours Over Utilization Threshold (>=80%)

_Pth-BPA-North of Pearl 32%
P04 West of Cascades-North 0% 0%
P05 West of Cascades-South 9% 0%
P06 West of Hatwai 0% 6% 0% B 10% 0% | 5% 0% 0%
P71 South of Allston 0% 0% 0% 0% 0% 0% 0% 0%
P86 West of John Day 1% 0% || 2% 1% 1% 0% 0% 0%
P87 West of McNary 0% 0% 0% 0% 0% 0% 0% 0%
P88 West of Slatt 0% 0% 0% 0% 0% 0% 0% 0%
Pth BPA North of Grizzly [ | 10% 0% (i 7% Tl | 7% 0% | 5% 0%
Pth BPA North of Hanford 0% 0% 0% 0% 0% 0% 0% 0%
Pth BPA Raver-Paul | 2% 0%l 9% x|l 1% 0% 0% 0%
Pth BPA West of Lower Monumental | | 7% I 23%| 2% B 9% 0% 1% 0% 0%

v'Constraint Improvements: Network upgrades reduced constrained hours across majority of paths.
Key Exceptions: W. of Lower Monumental (Higher East->West flows); W. of Hatwai (Higher ID/MT -> WA flows)
ELHGIHEEH| O Highest Constrained Path- NOPE: High utilization & constraints risks persists year-round in both scenarios

CEP/IRP Roundtable 07/22/2026 16



July Results: Constraint Frequency with updated /{G}/
NOPE TTC values

Upgrades Scenario: Annual NOPE constraint frequency decreases from 40% to 16% under the updated TTC values. Constraint
risk is primarily concentrated during Spring and Summer.

Seasonal Constraint Frequency
% of Hours Over Utilization Threshold (>=80%)

Upgrades Scenario: NOPE
Constraint Frequency Update

Season Winter Spring Summer Fall
. Name No Upgrades Upgrades No Upgrades Upgrades No Upgrades Upgrades No Upgrades Upgrades m Change
_Pth-BPA-North of Pearl e B - 2 Results | Results
P04 West of Cascades-North 7% 12% 0% | 1% 0% 0% 0% Winter 29% 4% -25%
PO5 West of Cascades-South - 36%| | | - A 0% i 9% 0% '
- : - Spring 57% 21% -36%

P06 West of Hatwai . 0% | 10% || 0% (1l 5% 0%/ 0%
P71 South of Allston 0% 0% 0% 0% || 0% || 0% 0% | 0% Summer 43% 209%, -14%
P86 West of John Day ' 1% 0% | 2% || 0% 1% || 0% 0%/ 0%

| . i g 0 (o) _2129
P87 West of McNary 0% 0% 0% 0% 0% 0% 0%/ 0% Fall 2 o =
P88 West of Slatt 0% 0% 0% 0% 0% 0% 0% 0% ] 40% 16% -24%
Pth BPA North of Grizzly | 10% 0% | i 7% 0% |l 7% 0% || 5% 0%
Pth BPA North of Hanford 0% 0% 0% 0% 0% 0% 0% 0% Risk Year-  Primarily

' ' ! : Profile round Spring-
Pth BPA Raver-Paul | 3% Al | 9% 0% | 1% 0% 0%/ 0%

; Summer
Pth BPA West of Lower Monumental | | 7% I 23% | 2% 9% 0% 1% 0% 0%

CEP/IRP Roundtable 07/22/2026 17



July Results: Updated NOPE TTC Results N

A. North of Pearl
= Remains the most constrained path across all scenarios evaluated. 11 other WECC and BPA paths studied
experience low constraint frequency after upgrades.
= Primary Congestion Driver - Cheap California solar exporting to Northwest during solar production window

=  Without network upgrades, annual constraint frequency reaches 49%.

= Network upgrades reduce annual constraint frequency to 40% under the May static lower TTC value and to 16%
with updated TTC values.

= BPA's proposed Keeler-Pearl #2 500 kV line remains critical for addressing constraint risk.

Impact of Updated NOPE TTC values on the 2035 Upgrades Scenario

Annual constraint frequency 40% 16%

Risk Profile Year-round Concentrated in Mar-Sep; with occasionally
significant in other months.

CEP/IRP Roundtable 07/22/2026 18



Summary and Guided Feedback A

Summary: The updated analysis indicates that while North of Pearl is still the
most constrained path for delivering power to PGE's service territory, there
are significantly less constrained hours, and more headroom, because of the
updated, higher and seasonal TTC values.

Content: Do you have any suggestions regarding additional transmission
analyses that should be completed to inform the CEP/IRP?

CEP/IRP Roundtable 07/22/2026 19
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Energy Strategies
Transmission Analysis

Keegan Moyer (Energy Strategies)
Jimmy Lindsay

e -
e e

/PGE An Oregon kind of energy.”
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High-Level IRP Analysis Process

Estimate System Needs

Resource
Options

Existing
Resources

Portfolio

Load Resource :
Construction [ g Portfolios

Forecast » » Need »

MWs of capacity and
aMWs of energy
for system to reliably operate

potential resource
additions to our system

v
to test resources,
incorporate regulatory
requirements, assess
impacts to needs

CEP/IRP Roundtable 07/22/2026

Evaluate Resource Options

Evaluate
Options

A

4

scenarios and sensitivities
for an informative set of
future conditions

foot,
N

Develop Plan

Preferred
Portfolio

IRP has a 20-year planning
horizon, Action Plan covers
the next 2-4 years

21



North of Pearl Risk Assessment
Portland General Electric July 2026 IRP Roundtable

July 22, 2026
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PGE NOPE Risk Analysis — July 2026 IRP Roundtable

Presentation Contents

NOPE Background & High-Level
Findings

Background on NOPE & PGE 2026 IRP

Energy Strategies Scope of Work &
Sources

OCRORORS

Findings from Review of Historic Data

CEP/IRP Roundtable 07/22/2026

ORCORORC

(L ENERGY

TTTTT GIES

Findings from Review of PGE 2035 PCM
Modeling

Recommendations for PGE Planning
Models

Conclusions & Next Steps

Appendix
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NOPE Background & High-Level
Findings
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NOPE Background & High-Level Findings 4,

2024-2026 historic data average % of hours
NOPE Non-Firm unavailable:

* PGE previous IRP modeling assumed 25% of new remote resource capacity could
utilize non-firm transmission

«  PGE April and May 2026 IRP Roundtables detailed role of Bonneville Power
Adrylwlrg.?fctratlon (BPA) flowgates in potentially constraining non-firm transmission o
availability e

* The BPA North of Pearl (NOPE) constraint spec:h‘ic:aIIKI emerged as a risk to non-firm
transmission with past IRP Roundtables stating that NOPE flows > 80% of Total
Transfer Capability (TTC) indicate non-firm transmission availability is at risk

* PGE's approach for the coming IRP cycles is to use nodal Production Cost Modeling
(PCM) to forecast p.h.%/smal flows on NOPE and to incorporate corresponding forecasts
of non-firm availability into downstream zonal portfolio modeling

olulolols]olw]

2035 Production Cost Modeled % of hours
NOPE Non-Firm unavailable:

Month

*  Our findings validate and identify:

1. NOPE flows >80% of TTC as a data-driven threshold indicating non-firm transmission
availability risk

2. Use of the PCM modeling results to forecast flows and inform zonal portfolio modeling
3. Possible refinements to this approach for future IRP cycles Hour

Ending

* These findings are detailed in the contents of our presentation




Background from PGE IRP and IRP
Roundtables
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Background from PGE IRP Update & IRP

Roundtables

PGE's IRP update detailed the
challenges that the NOPE flowgate
poses():

O During spring of 2024 & 2025 the

North of Pearl flowgate reached
flow levels near its upper limits

O Additionally unscheduled energy
flows have been observed coming
from the Pacific Northwest and
through PGE's service territory

O These unscheduled flows have
caused BPA to take actions
including curtailing approximately
4000 MWs of transmission
schedules across the region

Location of NOPE Flowgate:

Rock Cr'.kf
wind

N>S
OREGON

* PGE's April 2026 IRP
Roundtable detailed how

high flows lead to risks for

non-firm transmission on the
NOPE flowgate:

o “non-firm transmission can be
suspended as a congestion
management tool to prevent
further loadings on congested
flowgates”

* Thus, non-firm transmission
can be unavailable even when
the flowgate is below its
seasonal TTC

o This leads to defining the
threshold at >= 80% of TTC

o Still may not capture all
conditions where non-firm
availability could be impacted

PGE's May 2026 IRP Roundtable
proposed threshold for a flowgate to
be congested (for non-firm

availability) when the flows were >=
80%3)

o Nodal Production Cost Modeling (PCM)
can be used to simulate how often this
occurs in future study years

o During hours that the flows are >=80%,
non-firm transmission is assumed to be
unavailable

Previous PGE IRP modeling assumed
planned resources would only need
75% of capacity contracted as firm
transmission service and the remainder
could be available as non-firm®

o PGE's current plan is to update IRP
modeling to consider when NOPE flows
are >= 80% and non-firm transmission is
at risk

(1) https://assets.ctfassets.net/416ywc1lagmd/54JgOyxGa8dfAZch4vc54p/db067fc5010d0c23efcd903c56a65¢f3/Chapter 4. Transmission landscape.pdf pp.8

(2) https://assets.ctfassets.net/416ywcllagmd/5BeH4dfyFys?hQtdBaR4li/61bbbd699da5bd06ab6c2dc45b69edbad/CEP_IRP_Roundtable Apr_8-3.pdf#page=1

pp.21

(3) https://assets.ctfassets.net/416ywcllagmd/iOtlg68CuHUHy2e6d0Jv7/f822e4294d6c0035a1d75299a83bf491/CEP_IRP_Roundtable_May 20_- 4.pdf#page=1

pp.54

(4) https://assets.ctfassets.net/416ywc1lagmd/54JgOyxGa8dfAZch4vc54p/db067fc5010d0c23efcd903c56a65¢f3/Chapter 4. Transmission landscape.pdf pp.16
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https://assets.ctfassets.net/416ywc1laqmd/5BeH4dfyFys9hQtdBaR4li/61bbbd699da5bd06a6c2dc45b69edba4/CEP_IRP_Roundtable_Apr_8-3.pdf#page=1
https://assets.ctfassets.net/416ywc1laqmd/iOtlq68CuHUHy2e6d0Jv7/f822e4294d6c0035a1d75299a83bf491/CEP_IRP_Roundtable_May_20_-_4.pdf#page=1
https://assets.ctfassets.net/416ywc1laqmd/iOtlq68CuHUHy2e6d0Jv7/f822e4294d6c0035a1d75299a83bf491/CEP_IRP_Roundtable_May_20_-_4.pdf#page=1
https://assets.ctfassets.net/416ywc1laqmd/iOtlq68CuHUHy2e6d0Jv7/f822e4294d6c0035a1d75299a83bf491/CEP_IRP_Roundtable_May_20_-_4.pdf#page=1
https://assets.ctfassets.net/416ywc1laqmd/iOtlq68CuHUHy2e6d0Jv7/f822e4294d6c0035a1d75299a83bf491/CEP_IRP_Roundtable_May_20_-_4.pdf#page=1
https://assets.ctfassets.net/416ywc1laqmd/54JgOyxGa8dfAZch4vc54p/db067fc5010d0c23efcd903c56a65cf3/Chapter_4._Transmission_landscape.pdf
https://assets.ctfassets.net/416ywc1laqmd/54JgOyxGa8dfAZch4vc54p/db067fc5010d0c23efcd903c56a65cf3/Chapter_4._Transmission_landscape.pdf
https://assets.ctfassets.net/416ywc1laqmd/54JgOyxGa8dfAZch4vc54p/db067fc5010d0c23efcd903c56a65cf3/Chapter_4._Transmission_landscape.pdf

Energy Strategies Scope of Work
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Study Process - Detail on Historic & y
PCM Analysis Methods b
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https://transmission.bpa.gov/business/operations/paths/
https://transmission.bpa.gov/business/operations/wind/
https://www.eia.gov/electricity/gridmonitor/
https://www.eia.gov/electricity/gridmonitor/
https://www.eia.gov/electricity/gridmonitor/
https://www.eia.gov/electricity/gridmonitor/
https://www.eia.gov/electricity/gridmonitor/
https://www.eia.gov/electricity/gridmonitor/
https://www.eia.gov/electricity/data/eia923/
https://www.eia.gov/electricity/data/eia923/
https://www.eia.gov/electricity/data/eia923/
https://www.bpa.gov/energy-and-services/transmission/hourly-firm-data-monitoring-evaluation
https://www.bpa.gov/energy-and-services/transmission/hourly-firm-data-monitoring-evaluation
https://www.oasis.oati.com/bpat/index.html
https://oasis.caiso.com/

Findings from Review of Historic
Data
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Overview of Historic
NOPE Congestion

What did we look at when
attempting to characterize
historical congestion

O

Curtailment (TC-20)
TLR-Avoidance

O EIM Binding (NOPE & Constituent
Lines)

O NOPE Flows, TTC, and Outages
O Firm/Non-Firm ATC availability

Historically, NOPE Non-firm
transmission availability has
been extremely limited during
the summer months and
periods of extensive planned
outages

O

Non-firm ATC historically goes to
0 when flows approach TTC

NOPE TCOR (EIM) I | I III

MCL_PE_SHW (EIM) || . I
PERL_SHWD (EIM) I | |
Curtailment (TC-20) | | SIS

TLR avoidance ‘ ‘ ‘

2250 1 I
2000 -
1750
1500 A
% 1250 4
| ]
1000 -
750 1
500 A
= Daily Peak NOPE Flows (smoothed) = QASIS firm posted limit (TTC) — derated by outage flow over firm limit
250 1 — OASIS firm posted limit (TTC) — at seasonal level — = posted seasonal limit (reference) notable outage
1750
m— firm ATC (FATC) e non-firm ATC (NFATC) notable outage
1500 -
1250
= 1000 A
= 7501
W |
250 k
seasons Spring Summer Fall Winter Spring Summer Fall Winter Spring
D L i ™ i i | | B N2 \el o “ Nl Nl Sel S o S Nl “ © © © © © ©
v Vv Y v Y v v v v v v ns v v v v Vv v v v 2V v v Vv v Vv v
VR‘ \‘@;\ & \& ?00) %@Q & ‘\5\ OZQ \bo & \!@8 ‘?‘Qﬂ \!\,5\ \\\0 \$ ?_\)ca o)aa & \;4 sz \é‘ & ‘@ Y_QK ‘g&\ §
Sources: (1) BPA Flows, Curtailment & TLR Avoidance, ATC OASIS System Data Summary report for “W/BPAT/NOPE_S>N//"

(2) CAISO Intertie Constraint Shadow Prices
Acronyms: TLR - Transmission Loading Relief, EIM - Energy Imbalance Market, TTC - Total Transfer Capability, ATC - Available Transfer Capability



https://transmission.bpa.gov/business/operations/paths/
https://www.bpa.gov/energy-and-services/transmission/hourly-firm-data-monitoring-evaluation
https://www.oasis.oati.com/bpat/index.html
https://www.caiso.com/documents/oasisapispecification.pdf

NOPE ATC vs Flow & 2 Years Historic Data 12x24

Heatmap

Non-firm transmission is the interruptible, short-term tranche of transfer capability:

o ltcan't be reserved long-term, it's the first product curtailed to relieve congestion, and it can be

suspended as a congestion-management tool even when the flowgate is below its seasonal TTC(
As flows on NOPE exceed 80% of posted TTC historically, non-firm ATC increasingly
unavailable

o The figure confirms this empirically: non-firm ATC is available in ~91% of hours when flow is <20% of
TTC, falling to ~4% in the 80-90% band and ~1% above TTC (x-axis = NOPE hourly peak flow as % of
TTC; y-axis = % of hours with non-firm ATC available)

o The headroom between TTC and flow is thegroxy for incremental non-firm availability; comparing
forecasted or historical flow to an 80%-of-TTC threshold is a practical, observable way to forecast non-

firm availability without reproducing the full ATC accounting (a proxy, not exact — schedules and market
dispatch also drive flow)

100% NOPE non-firm availability versus flow as % of posted TTC - all hours (Mar 2024 - Jun
91% 2026)2

80%
60%

40%

20%

% of hours with non-firm ATC available (>0 MW)

0%

<=20% 20-30% 30-40% 40-50% 50-60% 60-70% 70-80% 80-90% 90-100% >100%
NOPE flow as % of TTC
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« Using two years of 15-minute historic
datal® we can see the temporal
occurrence of NOPE flows hitting >80%
of TTC:

O Hours with >80% of NOPE TTC occur primarily in spring and fall
on peak hours

o Strong confounding factor is TTC derates that happened
with planned outages in late 2025 and early 2026

Historic 2 year % of days at each hour for each month that NOPE >80% (100% means every hour of each day that month)
Month

ol ulolnls]o]v]m

Hour
Ending

42%

[17]  15%  27% 10%
[18]  16% 13%
[19]  15% 2% 10%
(20  13% 10%
[21] 1% 7% 0% 43% 8%
[22) 8% 2% 6% 42% 6%
[ 23 2%  33% 2%
[ 24 3%  30% 2%

Sources: (1) PGE April 2026 IRP Roundtable pp 21; (2) ATC OASIS System Data Summary
report for “"W/BPAT/NOPE_S>N//"; (3) BPA Flows


https://assets.ctfassets.net/416ywc1laqmd/5BeH4dfyFys9hQtdBaR4li/61bbbd699da5bd06a6c2dc45b69edba4/CEP_IRP_Roundtable_Apr_8-3.pdf#page=1
https://www.oasis.oati.com/bpat/index.html
https://transmission.bpa.gov/business/operations/paths/

Findings from Review of PGE 2035
PCM Modeling
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PCM Modeled Outputs 12x24 Heatmap & &
Top Correlations

* With magnitude of solar additions in 2035 model versus CA Solar and BPA Wind Percentiles on the Top 10% of NOPE Flow Days (7am-
06/2024-06/2026 actuals magnitude of hours with >80% 5pm) Historic vs PCM (showing correlations from 0-100% on highest NOPE days
seasonal TTC from 2035 PCM outputs'” increases to >24 days out median versus each day’s +/- 15 day local normal)
of 30 and shifts from February and March to April and July

ACTUALS (Nov 2023 - Jun 2026)

* In 2+ years of historic

o Stands as an indicator of increasing role of solar, though wind still data Pacific
correlates highly through most of the year Northwest (PNW)
PCM modeled 2035 % of days at each hour for each month that NOPE >80% (100% means every hour of each day that month) wind had the highest
Month correlation with top
10% flow periods of
flow on NOPE
Feb-May Jun-Sep Oct-Jan
2035 FORECAST (WestTEC PCM)
Hour 100
Ending
°* In2035PCM

modeling, solar
emerges as highest

52% 47% ati f .
32% 3% correlation ractor In

3% springtime, however
PNW wind continues

to dominate
correlations through
rest of the year

Feb-May Jun-Sep Oct-Jan

Sources: (1) PGE WestTEC adjusted PCM outputs with NOPE not binding for TTC



Pearson Correlation Analysis -

Summary Results

The correlation analysis shows renewable generation and load drivers as normalized covariant
components, isolating the underlying signals that move with south to north NOPE flow after

seasonality is stripped out

Positive values show increases in the factor with S->N NOPE flows, negative values show a factor that decreases when

NOPE flows increase

This analysis considered correlations with factors against NOPE flow in general and not conditioned on congestion or on
the =80%-of-TTC threshold (see appendix for detalils)

N\
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In the historic data PNW wind (measured as wind in the BPA region) has the highest covariance, in the PCM modeled data
CA net solar (California solar minus California load) also emerges as strong factor covariant with NOPE flows

PNW load, primarily captured as PGE + Puget Sound load, also has high covariance some times of the year

Based on this statistical analysis, PNW Wind, CA Net Solar and PNW load values were chosen as exogenous

redictive factors to consider when forecasting NOPE flows (and non-firm unavailability) for years and conditions

independent of PCM unit dispatch results

Factor Category Historic
COl + PDCI (northbound) Intertie flow +0.37
CA net-export Intertie flow +0.25
BPA Wind BPA generation +0.48
PNW load (total) BA load (north) +0.12

CISO (California) load BA load (south/CA) -0.34
CISO Solar CA generation -0.07
BPA / PNW Hydro BPA generation -0.16

Feb-May (7a-5p)
PCM 2035 A Act-PCM

+0.47
+0.43
+0.36
+0.17
-0.07
+0.39
-0.21

-0.10
-0.18
+0.12
-0.05
-0.26
-0.46
+0.05

Historic

+0.46
+0.42
+0.34
+0.13
-0.34
+0.12
-0.26

Jun-Sep (7a-5p)
PCM 2035 A Act-PCM

+0.55
+0.43
+0.31
+0.01
-0.24
+0.30
-0.21

-0.09
-0.02
+0.04
+0.12
-0.10
-0.18
-0.04

Historic

+0.52
+0.49
+0.23
+0.34
-0.19
+0.06
-0.19

Oct-Jan (7a-5p)
PCM 2035 A Act-PCM

+0.28
+0.27
+0.51
+0.20
-0.11
+0.09
+0.06

+0.24
+0.23
-0.27
+0.14
-0.08
-0.02
-0.25



Recommendations for PGE Future
Planning Models
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Future Modeling: Incorporating Findings
from PCM into Aurora

o The results show 1,489 hours of the year (vs. 1,333 hours in the PCM) where NOPE flows would exceed 80% of
seasonal TTC and as a result indicate risk for the ability to obtain non-firm transmission service

Modeling flow on NOPE from exogenous
zonal input variables

Use 2035 PCM case modeled flow as a

target to train a regression model

The regression model outputs hourly
flow against BPA seasonal TTC limits
by using input variables as they relate
to PCM modeled NOPE flows, then
determines the likely congested state
as hours when flows are >80% of
seasonal TTC

Input Variables

Results

Excess CA Solar

- Determined by obtaining
positive values for CISOsolar
output minus CISO load

BPA Wind

Wind output for the BPAT
region

PNW Load (west-wide only)
Sum of PGE and PSEI area load

Binary Classifier 1 = NOPE flow at hour

expected to be >= 80% seasonal TTC,
0 = < 80% seasonal TTC

Can be run each year for Aurora using
different annual sets of above input
variables

N\
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o The regression can be further refined by using multiple PCM results derived from different weather years before

using in future IRP cycle Aurora modeling

Output Results:

Coefficients
| t i ifi
\7apr‘i‘ables~ trained from  Binary Classifier
: PCM: for each hour of

the modeled
year

Excess
CA NOPE flow
Solar >=80%
seasonal
TTC =1,
NOPE flow
<80%
seasonal
TTC =0

PGE Zone
Dispatch
(PZM)
Aurora

Result Category 2035 PCM | Predicted
True Positives (TP) 941
False Positives (FP) 548
Total Positives 1,333 1,489
False Negatives (FN) 392
True Negatives (TN) 6,879
Total Negatives 7,427 7,271
Total 8,760
Balanced Accuracy 0.816

Hour
Ending

Predicted 2035 % of days at each hour for each month that NOPE >80% (100% means every hour of each day that month)
Month




Conclusions & Next Steps
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Findings

PGE NOPE Flows >= 80% of Seasonal TTC is a reliable
risk metric for non-firm ATC availability in the historic

data

Current IRP modeling approach to use PCM results for
NOPE flows to estimate non-firm transmission risk is a
useful update to past assumptions around 25% non-
firm availability year round

Analysis of historic data and 2035 PCM modeling also
can be used to identify a set of factors that are
covariant with NOPE flows

High CA solar net of load, PNW wind output and PNW
load have strongest correlation with high NOPE flows
in the PCM

In future IRP cycles, these factors can be used to
estimate NOPE flows using a regression mode|
trained on PCM-generated flows across multiple
weather years and applied within Aurora

Recommendations

In the current IRP cycle, retain 80% of NOPE
seasonal TTC in modeling as a proxy for likely
congestion and unavailability of non-firm
transmission

In future IRP cycles, consider implementing a
weather-year generalized regression model
informed by PCM-generated flows across multiple
weather years within Aurora as a proxy for non-firm
transmission availability on NOPE
* This will allow future study years and the capacity
expansion model to consider non-firm availability

on NOPE subject to changing system conditions
across the West

Doing so should help PGE's modeling tools better
assess non-firm transmission availability risks and
arrive at a lower-risk resource portfolio



Appendix — IRP Roundtable
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Feb-May: de-seas daily-peak driver vs NOPE (7a-5p) — Actuals (top) vs 2035 PCM (bottom)
Actuals — wind Actuals — CA solar Actuals — PNW hydro Actuals — Puget load
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Both axes de-seasonalized (cenl5) on the daily-peak series: one point per day. Actuals: BPA 5-min wind & hydro, EIA-930 CISO solar & Puget load (PSEI4+SCL+TPWR), Nov2023-2026. 2035 PGE WestTEC PCM (Puget = area served load). Wind & load congest NOPE (+ slope); hydro relieves it (- slope).



Correlation Analysis - Details
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The de-seasonalized Pearson Correlation (PC) analysis decomposes correlated renewable generation and load drivers into
normalized covariant components, isolating the 'underlying signals that move NOPE after seasonality is stripped out

This correlation analysis is computed on de-seasonalized daily-peak NOPE flow across all days in each seasonal bucket, in the S—>N

(northbound) direction

These correlations describe what moves
NOPE flow in general - they are not
conditioned on congestion or on the
280%-of -TTC threshold

Identifying when flow crosses 80% of seasonal
TTC is the job of the regression/binary
classifier shown later, which is equally valuable
for identifying hours below 80% as above it -
We deliberately did not condition the
correlations on only the 280% hours

Conditioning the correlations on only the
>80% hours would restrict the fit to a small,
rare subset — roughly 15% of hours in the 2035
PCM (1,333 of 8,760), and fewer still in the ~2-
year historic record — drawn from a single
PCM weather year.

With so few congested observations and no
weather-year variation, the fitted relationships
would tend to track noise particular to those
hours rather than drivers that generalize.

Correlating on flow across all hours retains the
full signal and lets the same drivers explain
both congested and non-congested
conditions, which is what the downstream
classifier needs.

Driver

West of Cascades South (E->W)

COI (northbound)

PDCI (northbound)

COI + PDCI (northbound)
CA net-export

BPA Wind

BPA / PNW Hydro

PNW load (total)

BPAT load

Puget load (PSEI+SCL+TPWR)
PSEI load

SCL (Seattle) load

TPWR (Tacoma) load
PGE load

PACW load

South load (PGE+PACW)
CISO (California) load
CISO Solar

Category
BPA internal path
Intertie flow
Intertie flow
Intertie flow
Intertie flow
BPA generation
BPA generation
BA load (north)
BA load (north)
BA load (north)
BA load (north)
BA load (north)
BA load (north)
BA load (loads path)
BA load (south)
BA load (south)
BA load (south/CA)
CA generation

Feb-May (7a-5p)

Actuals

+0.64
+0.34
+0.30
+0.37
+0.25
+0.48
-0.16
+0.12
+0.05
+0.24
+0.26
+0.17
+0.25
+0.06
+0.06
+0.06
-0.34
-0.07

PCM
2035

+0.79
+0.47
+0.12
+0.47
+0.43
+0.36
-0.21
+0.17
+0.19
+0.11
+0.12
+0.07
+0.11
+0.13
+0.15
+0.14
-0.07
+0.39

A Act-
PCM

-0.15
-0.13
+0.18
-0.10
-0.18
+0.12
+0.05
-0.05
-0.14
+0.13
+0.13
+0.10
+0.14
-0.07
-0.08
-0.08
-0.26
-0.46

Jun-Sep (7a-5p)

Actuals
+0.67
+0.45
+0.35
+0.46
+0.42
+0.34
-0.26
+0.13
+0.19
+0.15
+0.15
+0.13
+0.08
+0.19
-0.09
+0.05
-0.34
+0.12

PCM
2035

+0.77
+0.55
+0.09
+0.55
+0.43
+0.31
-0.21
+0.01
+0.04
+0.09
+0.11
+0.05
+0.04
+0.04
-0.06
-0.01
-0.24
+0.30

A Act-
PCM

-0.09
-0.09
+0.26
-0.09
-0.02
+0.04
-0.04
+0.12
+0.15
+0.06
+0.04
+0.08
+0.03
+0.14
-0.03
+0.06
-0.10
-0.18

Oct-Jan (7a-5p)

Actuals
+0.61
+0.51
+0.38
+0.52
+0.49
+0.23
-0.19
+0.34
+0.31
+0.40
+0.41
+0.35
+0.40
+0.20
+0.29
+0.25
-0.19
+0.06

PCM
2035

+0.76
+0.26
+0.09
+0.28
+0.27
+0.51
+0.06
+0.20
+0.20
+0.20
+0.21
+0.16
+0.19
+0.13
+0.13
+0.13
-0.11
+0.09

A Act-
PCM

-0.15
+0.25
+0.29
+0.24
+0.23
-0.27
-0.25
+0.14
+0.11
+0.20
+0.19
+0.18
+0.21
+0.07
+0.17
+0.12
-0.08
-0.02



Summary and Guided Feedback

Summary: See Findings and Recommendation slide.

Content: \What additional questions do you have about the findings and
recommendations about the NOPE flowgate?

CEP/IRP Roundtable 07/22/2026
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Capacity Need and ELCCs
Update

Devin Mounts
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/PGE An Oregon kind of energy.”
N



High-Level IRP Analysis Process &

Estimate System Needs Evaluate Resource Options Develop Plan

Existing Resource
Resources Options

.

Load Identify Portfolio . Evaluate
Forecast » Need Construction [og A » Options

Preferred
Portfolio

IRP has a 20-year planning
horizon, Action Plan covers
the next 2-4 years

MWs of capacity and potential resource
aMWs of energy additions to our system
for system to reliably operate

v v
to test resources,
incorporate regulatory
requirements, assess
impacts to needs

scenarios and sensitivities
for an informative set of
future conditions
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Load Forecast Update: Effects on Capacity Need

Updated Capacity Needs reflect trends in corporate load forecast presented in June's Roundtable. Additionally, post

2040-extrapolation method changed to align winter capacity needs with State RA estimates scenario.’

1:2 Peak Load by Season

Changes in the forecast result in
smaller summer and winter peak
loads_in the near-term. Summer
peaks are greater beginning in 2035.

Summer need is 163 MW less in
2030, and 120 MW more in 2035

Winter need is 237 MW less in
2030, and 129 MW less in 2035.
“Post-Adjustment 2040+" need is
2GW less in 2045.

1. Extrapolating capacity needs post 2040 is required as many simulated weeks are unsolvable, reducing sample size and biasing the capacity need estimates downward. See Figure 45, 2023 CEP/IRP. Methodology

1:2 Peak Load (MW)

7000

3
8

5000
4000
3000
2000

Capacity Need (MW)

1000

Capacity Need (MW)
2 8 &8 8

Season —— Summer —— Winter

2035 2036 2037 2038
Year

Vintage —— May. 2026 CIf - Ref

Summer Capacity Need Comparison

2039 2040 2041

2042 2043

=== Sept. 2025 CIf - Ref

2044

2045

2035 2036 2037 2038
Year

May 2026 CLF - Pre-Adjustment 2040+

Winter Capacity Need Comparison

2039 2040 2041

= = Sept. 2025 CLF

2042 2043

== State RA

2044

2045

= May 2026 CLF - Post-Adjustment 2040+

CEP/IRP Roundtable 07/22/2026 changed from average percentage change from 2027-2029 to average absolute change.

2035 2036 2037 2038
Year

=« May 2026 CLF - Pre-Adjustment 2040+

2039 2040 2041

== Sept 2025 CLF

2042 2043

= State RA

2044

2045
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Load Forecast Update: Effects on Supply Side ELCCs

Updated ELCCs reflect earlier summer peaks and lower energy constraints during winter reliability events. Test year
updated from 2030 to 2032, to maintain approximate capacity needs and allgn ELCCs with Action Plan time horizon.

Ile Load By Month - Hour

90th Percentl

1. Summer peaks occur earlier
in the day with lower loads in

4000

z
. =
the evening. 3 %00
=]
-
across all 2 100
hours
2500
01-00 02-00 03-00 04-00 05-00 06-00 07-00 08-00 09-00 10-00 11-00 12-00
Month - Hour
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Summer - ELCC
100
Earlier summer peaks
. . . . S 75
increase likelihood of overlap with o
. 50
solar generation and decrease the 2 . .
value of shifting energy. i . . - . [ ] -
) (o)) & ot aet & Qb o Y\*P
00 ‘_:Q\fb‘ - 50\ & }" 6%\;\“ 6";‘/ ‘4\‘\(\6 590 \1‘3\06/ \‘6(\6 -’ \t‘(\b /c_,@ \b‘(\b - GP‘QB s
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100
Lower winter loads_decrease the <
likelihood of multi-day events, Q &
. o o =
adding value to shifting energy Yoo . . l l . I
0 H - .
A S @ 5 s & b P J°
000 @ g < W WP % o 6/ 6/ =3 c/ @ E by
o g Mo &* o2 KN RN 5 3 S W
Ep\ & ‘{\i‘\"«\ Vintage \tg(\c M C‘P‘
W May 2026 CLF - REF (Summer) = May 2026 CLF - REF (Winter)
Sept. 2025 CLF - REF (Summer) Sept. 2025 CLF - REF (Winter)

A subset of ELCCs is shown here for informative comparison. A full review of ELCCs resulting from the May 2026 Corporate Load Forecast will be included in the 2026 CEP/IRP.
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Load Forecast Update: Effects on EE/VPP ELCCs S

Updated ELCCs reflect earlier summer peaks and lower energy constraints during winter reliability events. Test year
updated from 2030 to 2032, to maintain approximate capacity needs and allgn ELCCs with Action Plan time horizon.

90th Percentile Load By Month - Hour
1. Summer peaks occur earlier A \
o o ° 4000 i ) f\\
in the day with lower loads in s N e ) | - RN
H ‘-E-‘ J S " i f‘ “ i ~ e \\ rn f,\\ 1 \
the evening. 5 00 VAN ANA N EANA q : AT/ N\ \
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[~ ] () \ ~J
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125

Lower energy demands allow for 100
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the value of energy efficiency s . . . .
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0‘56 (,’Q,/ d&l-/ d&'\/ d&'v
Winter - ELCC

125
. 100
Lower winter loads decrease the =
likelihood of multi-day events, adding 8 .

value for Flex Load Programs Y . . .

0 | .
{)66 Q,(’;:\ (,,Q,:} (,f,? (,,Q,/h (cf(’,? &-) &} @-} &/& d?-?
Vintage
mmm May 2026 CLF - REF (Summer) mmm May 2026 CLF - REF (Winter)
Sept. 2025 CLF - REF (Summer) Sept. 2025 CLF - REF (Winter)

A subset of ELCCs is shown here for informative comparison. A full review of ELCCs resulting from the May 2026 Corporate Load Forecast will be included in the 2026 CEP/IRP.
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Summary and Guided Feedback A

Content: Do you have any questions about the updated Capacity Needs
and ELCCs that reflect the changing energy and capacity constraints
driven by the May 2026 Corporate Load Forecast?

Purpose: Capacity Needs and ELCCs are key inputs to portfolio analysis.
Understanding how they've changed compared to earlier draft data helps
contextualize changes in quantity and timing of resources added in
portfolio expansion modeling.

CEP/IRP Roundtable 07/22/2026 49


https://portlandgeneral.com/about/who-we-are/resource-planning/combined-cep-and-irp/cep-irp-stakeholder-feedback

Updated Draft Portfolio Results

Rob Campbell
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High-Level IRP Analysis Process

Estimate System Needs

Resource
Options

Existing
Resources

Portfolio

Load Resource :
Construction [ g Portfolios

Forecast » » Need »

MWs of capacity and
aMWs of energy
for system to reliably operate

potential resource
additions to our system

v
to test resources,
incorporate regulatory
requirements, assess
impacts to needs
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Evaluate Resource Options

Evaluate
Options

A

4

scenarios and sensitivities
for an informative set of
future conditions

foot,
N

Develop Plan

Preferred
Portfolio

IRP has a 20-year planning
horizon, Action Plan covers
the next 2-4 years
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Outline

Key portfolio results: Sept ‘25 CLF vs May ‘26 CLF comparison

Analysis of updated draft results for key portfolios

Draft results for remaining scenarios

Draft results for transmission expansion

CEP/IRP Roundtable 07/22/2026

foot,
N
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 “Standard” load forecast =
for each high, reference, low

* RA=resource adequacy

e Core Growth load scenarios
do notinclude DSG growth

DRAFT: Planned Scenarios for Portfolio Analysis

22 main scenarios proposed to analyze a range of policy and utility considerations

N\
%oty

Regulatory Transmission

Environment

Portfolio # e[

Expansion

Load Forecast
New Gas Contracts Resource Methodology
No

1 80% Emissions Glidepath Standard IRP Metrics Available
2 Reliability Only Standard Yes IRP Metrics Available
3 HB 2021 - Cont. Progress Standard Yes IRP Metrics Available
4 80% Emissions Glidepath Core Growth Only No IRP Metrics Available
5 Reliability Only Core Growth Only Yes IRP Metrics Available
6 HB 2021 - Cont. Progress Core Growth Only Yes IRP Metrics Available
7 80% Emissions Glidepath Standard No Hydro IRP Metrics Available
8 Reliability Only Standard Yes Hydro IRP Metrics Available
9 HB 2021 - Cont. Progress Standard Yes Hydro IRP Metrics Available
10 80% Emissions Glidepath Core Growth Only No Hydro IRP Metrics Available
11 Reliability Only Core Growth Only Yes Hydro IRP Metrics Available
12 HB 2021 - Cont. Progress Core Growth Only Yes Hydro IRP Metrics Available
13 Reliability Only Standard Yes Colstrip IRP Metrics Available
14 Reliability Only Core Growth Only Yes Colstrip IRP Metrics Available
15 Reliability Only Standard Yes Colstrip + Hydro IRP Metrics Available
16 Reliability Only Core Growth Only Yes Colstrip + Hydro IRP Metrics Available
17 HB 2021 - Cont. Progress Standard Yes IRP Metrics Unavailable
18 HB 2021 - Cont. Progress Standard Yes IRP Metrics No WSPP
19 HB 2021 - Cont. Progress Standard Yes IRP Metrics No NPC
20 HB 2021 - Cont. Progress Standard Yes IRP Metrics No T-H
21 Reliability Only Standard Yes State RA Metrics Available
22 80% Emissions Glidepath Standard No rCBI IRP Metrics Available

CEP/IRP Roundtable 07/22/2026
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Key Portfolio Results: Sept '25 CLF vs May
‘26 CLF Comparison
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16000
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10000

8000

6000

4000

2000

Decrease in near-term resource additions for new draft <%

Kear-term resource additions for key portfolios %

results

2027 2028

Cumulative New Resources
(MW)

2029 2030 2031 2032
= = Prior GHG Glidepath = = Prior Reliability Only = = Prior Cont. Progress

New GHG Glidepath

New Reliability Only
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New Cont. Progress

decreased due to updates for the following items:

Corporate Load Forecast: Decrease in near-
term load, combined with the increase in
summer peak and decrease in winter peak
activity, is driving down resource additions
across portfolios in 2030 and 2032

BPA Study: Increased available non-firm
transmission in ROSE-E from 712 MW to 1380
MW, decreasing near term transmission
additions

2040+ Capacity Needs Extrapolation: Large
decrease in post-2040 capacity needs in summer
and winter drives down resource additions even

prior to 2040 in higher need scenarios due to
pre-building to meet later year needs

June July % Change
Results Results
2030 MW | 2030 MW
GHG )

7910 6237 (21%
Cont. 4847 3387 (30%)
Progress
RO 2893 1585 (45%)
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foct,

Decrease in near-term resource additions for new draft <%
results: Core Load Growth Only (CGO)

16000
14000 Cumulative New Resources
(MW)
12000
10000
8000
6000
4000
2000
0
2027 2028 2029 2030 2031 2032 2033 2034 2035
New GHG CGO New RO CGO
New Cont. Progress CGO = = Prior GHG CGO
= = Prior RO CGO = = Prior Cont. Progress CGO
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~

/Near—term resource additions for key portfolios that
have no new large load growth have also decreased
due to items discussed on the previous slide:

» Corporate Load Forecast

« BPA Study

« 2040+ Capacity Needs Extrapolation

o /

Core June July % Change
Growth Results Results

Only 2030 MW | 2030 MW

GHG 5647 4246 (25%)
Cont. 3473 2854 (18%)
Progress

RO 1443 898 (38%)
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Analysis of Updated Draft Results for
Key Portfolios

AARARARAARAARRARRARARRARRARAARAARAARAARAARAARAARRARARRARRARA
O

N
&



New draft results for key portfolios

Portfolio Description

o
Draft Result \/

/GHG Glidepath linear glidepath

Reliability Only

Continued Progress

Thermal resources for retail load decline along

Minimal incremental generation needed to
meet reliability and RPS, no GHG constraints

Limits expenditures on renewable resources

6.2GW needed by 2030 to meet reliability needs \
and add sufficient renewables to achieve 80%
emissions reduction from Baseline

1.6GW needed by 2030 to meet reliability needs,
achieves 33% reduction in emissions from Baseline

3.4GW needed by 2030 for reliability needs and

to 6% above that of RO portfolio continued decarbonization, limited to 6% above RO
k portfolio spend. Achieves 58% emissions reductioy
12000 11283 i —
Cumulative New Builds Retail Emissions
10000 (MW) - i (MMTCO2e)
5.45
8000 4.86
5.04
6000 3.41
2.87
4000 142 o 237
2000 ~1.20
HB2027 G :
1585 21 GHG emissions gidenam: — 0.81
0

2027 2028 2029 2030 2031 2032 2033 2034 2035
—GHG Glidepath
CEP/IRP Roundtable 07/22/2026

Reliability Only —Cont. Progress

2027 2028 2029 2030 2031 2032 2033 2034 2035
= Cont. Progress  ==—=GHG Glidepath Reliability Only
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Achieving emissions reductions targets in
GHG Glidepath

ADJUSTMENT PROCESS

PGE's capacity expansion model, ROSE-E, makes resource
addition decisions for energy need at a monthly
granularity, which differs from the Commission’s interest in
hourly emissions analysis

Alignment between resource generation and load at an
hourly level is not guaranteed when using the capacity
expansion model with monthly energy accounting

If the first portfolio is not sufficient, iterate within Hourly
Analysis tool (new Aurora PZM) to target remaining MW
additions needed

RESULTS

Initial ROSE-E results achieved majority of emissions
reductions needed, but did not exactly meet the target in
2030, 2035 and 2040

lterative analysis concludes that an additional volume of
non-emitting resources is needed in 2030 to achieve exact
emissions reductions compliance with HB21

Emissions targets were shown to be achievable using
additional quantities of a variety of resource types, with
emerging technology requiring the fewest additional MWs

The volume of the emerging resource option will be
added to the final GHG Glidepath portfolio

CEP/IRP Roundtable 07/22/2026
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Summary of New Resource Buildout by Portfolio

N\
%oty

/° Overall structure of resource buildout remains consistent with results presented in June.

. Continue to see a significant volume of hybrid resources (wind/solar/storage) selected across all portfolios in the

near-term. These resources maximize transmission utilization, which remains a critical need across the region.
*  Through 2032, new results do not include stand-alone (SA) battery, higher reliance on standalone wind.

. In addition to significant renewable additions, GHG portfolios require use of emerging technology, which does not
yet exist, to fully'achieve HB21 emissions reduction targets.

%

2030 (MW)
10000
9000
8000
7000 6237
6000 [
5000
4000 3387
3000 [
2000
1000
, I i
GHG Cont. Progress
W SA Battery B SA Wind
Hybrid Wind Hybrid Solar
m CBRE m NCE EE

m Natural Gas Contract

1585

RO

Hybrid Battery
m VPP
B Emerging

10000

9000
8000
7000
6000
5000
4000
3000
2000
1000

8378

GHG
B SA Battery

Hybrid Wind
m CBRE

m Natural Gas Contract

Non-emitting contract - Representative of a PPA contract for non-emitting MW
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2032 (MW)

5193

Cont. Progress
B SA Wind

Hybrid Solar
mNCE EE
B Emerging

Diverse Market Front office transaction (FOT) - Representative of a bilateral contract for capacity with peer utilities

3368
[
I

RO
Hybrid Battery

m VPP
m Diverse Market FOT
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Closer look at Subset: VPP, CBRE, EE & Natural Gas &

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

0

Resource buildout from last slide

2030 (MW) 2032 (MW)

10000
9000 8378

8000 U )
6237 7000
(= ] 6000 5193
5000
3387 4000 3368

3000

=== et -
- [ ] 0 _ [

GHG Cont. Progress RO GHG Cont. Progress RO

« VPP resources selected across all portfolios.

CBRE and NCE EE, modest amounts selected in GHG compliant portfolios. Selection of CBREs reduced across portfolios

given high resource costs and lower load forecasted for near-term.
« Natural gas contract continues to be selected when available, but not at the maximum amount (200MW).

e | 2

KY

GHG Cont. Progress RO GHG Cont. Progress RO
mVPP'" m CBRE NCE EE m Natural Gas Contract m VPP mCBRE NCE EE m Natural Gas Contract

CEP/IRP Roundtable 07/22/2026 1) VPP totals include volumes associated with DSG and both summer and winter demand response program totals. 61



Draft results for remaining scenarios
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Core Load Growth Only /P\G}/
4 )

« PGE has developed a “core load growth only” forecast. This forecast excludes growth associated with Schedule 9
customers, consistent with the definition of House Bill 3546.(1

« Draft analysis indicates that a substantial amount of renewable and storage resources are needed, for both core
load growth only and all customer load growth, in order to meet reliability needs and meet emission reduction
targets.

- /

Retail Emissions

Cumulative New Builds

12000 8.00
(MW) (MMTCO2e)
7.00
10000
6.00
8000
5.00
6000 4.00
3.00
4000 — f 4 AZ92854 @ e-= AT~ e e e —
2.00 T
2000 1.00 e PP
. HB . —
2021 GHG €missions glidepath
0 -
2027 2028 2029 2030 2031 2032 2033 2034 2035 2027 2028 2029 2030 2031 2032 2033 2034 2035
- = GHG CGO - = RO CGO = = Cont. Progress CGO == = GHG CGO Cont. Progress — GHG
GHG RO Cont. Progress RO = = Cont. Progress CGO= = RO CGO

CEP/IRP Roundtable 07/22/2026 (1) Does not have access to Schedule 96 customer sited distributed standby generation (DSG) resources in VPP potential. 63



Hydro Contract

Hydro scenarios include 100 MW hydro contract in 2027 - 2029 and 200 MW contract from 2030 -
2046. Hydro inclusion reduces 2030 resource needs by 11% under GHG scenario, 19% under

Reliability Only, and 10% under the Continued Progress scenario.

CEP/IRP Roundtable 07/22/2026
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: : N
Colstrip Scenario &

The Colstrip scenario reduces resource needs by an average of 29% between 2030 and 2034 for
Reliability Only scenario. Combined effect of Colstrip and hydro contract reduce need by an average of

41%.
7000 8000
6000 7000
5000 6000
5000
4000
4000
3000
3000
2000 2000
1000 1000
0 325 0
2027 2028 2029 2030 2031 2032 2033 2034 2035 2027 2028 2029 2030 2031 2032 2033 2034 2035
= = RO Colstrip = RO Colstrip + Hydro
RO Colstrip ===RO Colstrip + Hydro ===Reliability Only
RO Colstrip CGO — RO Colstrip + Hydro CGO
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State Resource Adequacy Scenario A

The State Resource Adequacy (RA) scenario uses alternative resource adequacy methods to estimate

capacity needs and proxy resource ELCCs. The scenario shares all other assumptions with the GHG
Glidepath scenario.

12000
Cumulative New Resources 10572 State RA portfolio resource
0000 (MW) additions are about 6% (382
63 MW) higher in 2030 in the than

the GHG Glidepath portfolio.

8000
Results suggest that resources
needs are similar using either

6000 State RA or PGE IRP metrics.

4000

2000

0

2027 2028 2029 2030 2031 2032 2033 2034 2035
GHG Glidepath —State RA

* For a level comparison, post-ROSE-E resource additions for emissions achievement in GHG glidepath scenario are not included here.
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Draft results for Transmission Expansion
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Transmission Expansion Inputs: COD & MW Available

Transmission expansion and upgrades are a critical component for the creation of a reliable and HB
2021-compliant portfolio.

Transmission expansion allows for expanded access to diverse geographic locations and new resource
development.

Some transmission options provide additional capacity through access to diverse markets.

CcOoD

Warm Springs Power Trojan-Harborton WSPP - Circuit2  SWIP North & B2H
Pathway (WSPP) - Circuit 1 (545 MW) (2,000 MW + winter (400 MW + winter
(1,000 MW + winter capacity) capacity) capacity)

Cascade Renewables Colstrip to Ashe Gateway West & B2H
(1,700 MW) Upgrade (400 MW)

North Plains Connector (330/600 MW +

(270/600 MW + summer and summer and winter

winter capacity)** capacity)**

Blueprint Greenlink

(600 MW + winter capacity) (490 MW)

**PGE will not have enough firm transmission rights to use all 600MW of North Plains Connector capacity until the Colstrip to Ashe
CEP/IRP Roundtable 07/22/2026  Upgrade. We are modeling NPC as 270MW with PGE's existing rights and Colstrip to Ashe as 330MW.
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.. : \
Transmission Expansion Results s

6,000
Key Takeaways
5,000 .
 All reference load scenarios,
N——— regardless of policy assumptions, are
4,000 (] BN ] ] mtx_Greenlink adding transmission to meet
(] growing needs over time
. tx_Gateway
3 . .
S 3000 e zesek « NPC selected by 2035 in critical
Pl portfolios, displayed at left
2,000 mtx_Colstrip
tx TH « WSPP Circuit 1 selected in most
- tx WSPP_2 scenarios by 2035
’ m tx_WSPP A :
X—NPC « WSPP Circuit 2 selected in most
t 0
. e scenarios by 2038
RSO NCNC I =R RCR SRR B =l s R RN ORI NG RORD . -
s 5 83838 |& 5 888 |& 5 8838 |& 5 888 « Trojan quborton (TH) selected in
2 & 2L |24 2L |24 28 |2 ¢ 2 Q all scenarios by 2038. Assumes
o t . ot . ot . o t . Trojan scheduling point
T o] += T o] += T o] += T o] +=
oY 5 oY 5 oY 5 oY 5
O O O O
2032 2035 2038 2040

RO - Reliability Only
CGO - Core Growth Only
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Transmission Sensitivities - Tx Additions A

Transmission scenarios test the sensitivity of portfolio outcomes to changes in availability in select
transmission options. Transmission scenarios share other assumptions with the Continued Progress
scenario.

5,000
4,500 . . .
When transmission options are
e L] O [ ] O [ ] O limited, the model substitutes
3,500 ] ] - other Tx options when available
3 000 ™ tx_Greenlink and non-Tx resources
> i (standalone storage and
s 2,500 mtx_Cascade .
| Emerging).
2,000 tx_Blueprint
. m x_Colstrip Multiple Tx options are
’ tx_TH dependent on WSPP (Colstrip,
1,000 B2 Blueprint, Greenlink, SWIPN,
500 T CEPE Gateway) so ‘No WSPP’ scenario
NPC - .
; "o results in substantially less Tx
w c o U T w c o O T w c o O T w c o O T ] 1h .
%%%%Z %%%%z %%%%z %%%%z availability
°© E 5 2 < °© E 5 2 < © E 5 2 < S E 5 2 <
£ B £ B £ B £ B
S F S F S F S F
O o U o U o U o
= = = =
2032 2035 2038 2040
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Transmission Sensitivities - New Resource Additions N4

20,000
18,000
16,000
14,000
12,000

§ 10,000

8,000
6,000
4,000

2,000
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Cont. Progress

No Transmission

No WSPP
No NPC

2032

No TH

Cont. Progress

No Transmission

No WSPP
No NPC

2035

No TH

Cont. Progress

No Transmission

No WSPP
No NPC

2038

No TH

Cont. Progress

No Transmission

No WSPP

2040

No NPC

No TH

®m Non-Emitting Contracts
m Div. Mrkt. FOT
Transmission
B Emerging
m Hyb_Storage
m Hyb_Wind
m Hyb_Solar
Storage
m Wind
Solar
SSR
m CBRE
BNG
mVPP
mEE

When Tx options are
limited, non-Tx resources
like standalone storage
and Emerging increase.

Increased reliance on
these resources results in
more expensive
portfolios.
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/poE
Summary and Guided Feedback N

Summary: Results have been updated to reflect the latest vintage of PGE's

corporate load forecast, which has resulted in decreased volumes of
resource additions.

Content: What questions do you have about the IRP draft results?

CEP/IRP Roundtable 07/22/2026
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Draft Portfolio Resource
Adequacy Assessment

Devin Mounts
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High-Level IRP Analysis Process

Estimate System Needs

Resource
Options

Existing
Resources

Portfolio

Load Resource :
Construction [ g Portfolios

Forecast » » Need »

MWs of capacity and
aMWs of energy
for system to reliably operate

potential resource
additions to our system

v
to test resources,
incorporate regulatory
requirements, assess
impacts to needs

CEP/IRP Roundtable 07/22/2026

Evaluate Resource Options

Evaluate
Options

A

4

scenarios and sensitivities
for an informative set of
future conditions

foot,
N

Develop Plan

Preferred
Portfolio

IRP has a 20-year planning
horizon, Action Plan covers
the next 2-4 years
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N\
Contents /p\GE/

1. Introducing Exogenous vs. Endogenous Resource Adequacy (RA) Modeling
ELCCs and resource interactive effects in ROSE-E vs. Sequoia

2. ROSE-E portfolios meet capacity need requirements

3. Sequoia RA assessment confirms key portfolios are resource adequate
through 2032
Diminishing reliability benefits with increased decarbonization:
Continued Progress portfolio 3.5x more adequate than industry standard, while GHG 4x

Remaining capacity need in latter years confirms antagonistic interactive effects in
resource portfolios

CEP/IRP Roundtable 07/22/2026 75



ELCC Primer

Loss of Load Probability modeling endogenously captures energy and capacity interactions. Effective Load Carrying
Capability (ELCC) is a measure of marginal change that intrinsically varies with respect to resources in a portfolio

N\
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lllustrative Hourly Dispatch in Sequoia - Endogenous Interactions

3000

[\ i
2500 A /|

ELCC

Capacity Marginal “Last-in” ELCC (tuned)

Portfolio ELCC (average)

Untuned ELCCs represent contributions
in an inadequate system, while tuned
ELCCs capture effects in a near
Marginal “First-in” ELCC (untuned) adequate system

Nameplate
Capacity

CEP/IRP Roundtable 07/22/2026 /76



Portfolio Resource Adequacy Assessment - Review

Hourly dispatchin Sequoia results in seasonal inputs for portfolio expansion in ROSE-E:

Capacity Need and ELCCs. To determine adequacy of portfolios this process is inverted.

Capacity Need (MW)

lllustrative Hourly Dispatch in Sequoia - Endogenous Interactions

Hourly dispatch 3000
captures energy =0
and capacity Nl
. . g 1500
interactions o
across resources -
in the system .

“Flattening” the modeled space from hourly to seasonal
makes portfolio optimization computationally tractable

LY f

Seasonal Capacity Need

6000

]
8

3
=3
S

o

2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046
Year
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Season

—— Summer

— Winter

Sea

not capture interactions across

sonal ELCC resources

ELCC curves estimate marginal effects
of resource specific additions, and do

250 500 750 1000 1250 1750 2000
e ] et T et T T
250 500 750 1000 1250 1500 1750 2000
Nameplate Capacity (MW)
Resource
—— Solar GV —-- Wind MT  —-- Bat 4hr  ----- CCCT



Portfolio Resource Adequacy Assessment - Why? A

GE
ROSE-E constructs portfolios that meet Capacity Need given marginal ELCCs. Marginal ELCCs N
do not capture energy and capacity interactions in the system

lllustrative Capacity Need Constraint Comparison

1200

1000
800

=

= 600
400
200

0
ROSE-E

Thermal
Wind
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Solar
r==Interactions

Sequoia

Storage
= Capacity Need

There are infinite number of permutations and
combinations of resource interactive effects. ROSE-E’s
exogenous ELCC estimates will always approximate a
resource’s capacity contribution, whereas Sequoia
captures interactive effects endogenously.

ROSE-E solves its capacity constraint with a linear
equation. Capacity need (C) is met by the sum of
nameplate additions multiplied by their ELCC:

Cheed = z Nameplate, - ELCC,
{r €R}

ELCCs measure marginal effects of resource additions.
However, capacity need in Sequoia captures
complementary and antagonistic interactive effects (l)
within a portfolio of resources:

Cheed = Z Nameplate, - ELCC, + 1
{r €R}

Complementary Interaction Example:
Solar + Storage

Antagonistic Interaction Example:
Solar Region 1 + Solar Region 2



Portfolio RA Assessment - Draft ROSE-E Results &

Recreating ROSE-E’s capacity need constraint confirms portfolios are built to be reliable.

GHG is consistently long on
capacity due to emissions

constraints driving increased
quantities of resource buildout

Reliability Only and Continued
Progress Portfolios built to meet
winter constraints in most years_<

CEP/IRP Roundtable 07/22/2026

Capacity Position (MW) Capacity Position (MW)

Capacity Position (MW)

-250

-500

=750

-1000

-1250

-100

-200

-300
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-300
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-500

[ Position equals Capacity
Reliability in ROSE-E: GHG Portfolio { \ Need minus Portfolio
. I ELCC
'l:ﬁ 1 -//._,_.-o-.____. .\/'
./° \.
.'__-'-0/ \ 0\
o/ °/ .\.
'\.\

T, GHG Portfolio requires

2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 4.8 GW of storage and
Year 300 MW of non-emitting

Reliability in ROSE-E: Reliability Only Portfolio flrm techno/ogy from

| —7 / \ T 2040-2046 to achieve
/ v | winter adequacy

2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046
Year

Reliability in ROSE-E: Continued Progress Portfolio

/ 7 N T ]

\ /o
2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046
Year
Season
—e— Summer —e— Winter

*Negative values indicate capacity length 79



Portfolio RA Assessment - Draft Sequoia Results &

Simulating portfolio operations at an hourly granularity in Sequoia indicates that key portfolios are
resource adequate within the Action Plan window. Results for latter years indicate antagonistic interactive
effects across resources in a portfolio.

Portfolio Remaining Capacity Need - Sequoia Estimates

Reliability Only | Continued Progress

@ Adequacy in earlier years indicates
2032 is a representative year to Summer Winter

derive near-term ELCCs

| 2030 0 0 0 0 0 0

@ ELCC curves are simulated in year 2032 0 0 0 0 0 0 |
2032 given forecast load shapes | "B B e TR - Nl ey e e e e i

and supply portfolio 2035 0 56 227 0 30 97 |

| 2040 | 246 | 429 | 284 64 202 64 !

Values are approximately equal to the antagonistic interactive effect, suggesting ~12% of effective
capacity is lost due to interactive effects in Summer 2035 - Reliability Only. Inadequacies in latter
years indicates antagonistic resource interactive effects increase at higher penetrations.
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Portfolio RA Assessment - Draft Sequoia Results &

Resource additions in decarbonized portfolios demonstrate diminishing marginal reliability benefits

Loss of Load Expectation - Estimated Event Fre

uency (years)

2030 | - : 10 | 10 - 250
2032 : 53 11 13 : 45
2035 20 6 2 67 8 5
2040 1 0 1 6 4 6

1 event-day in 10-years reliability standard: Event Frequency = 10.

CEP/IRP Roundtable 07/22/2026

@ GHG portfolio 4x more reliable
than RO portfolio

Reliability Only (RO) portfolio
roughly equivalent to 1 event-day
in 10-years reliability metric.

Complementary interactions are
observed in 2032.

Continued Progress portfolio 3.5x
more reliable than RO portfolio

81



Summary and Guided Feedback N7

Summary: Portfolio Buildouts are constructed to meet reliability and are
resource adequate within the Action Plan window. Latter years in the
planning horizon require increasing quantities of resources to meet
resource adequacy due to antagonistic ELCC interactive effects.

Purpose: Portfolio Expansion methodologies meet reliability constraint
and ELCC methodologies reasonably approximate resources interactions
at levels of buildout forecast for the Action Plan period.
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Backcast Review
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High-Level IRP Analysis Process

Estimate System Needs

Resource
Options

Existing
Resources

Portfolio

Load Resource :
Construction [ g Portfolios

Forecast » » Need »

MWs of capacity and
aMWs of energy
for system to reliably operate

potential resource
additions to our system

v
to test resources,
incorporate regulatory
requirements, assess
impacts to needs
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Evaluate Resource Options

Evaluate
Options

A

4

scenarios and sensitivities
for an informative set of
future conditions

foot,
N

Develop Plan

Preferred
Portfolio

IRP has a 20-year planning
horizon, Action Plan covers
the next 2-4 years
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Outline

—{ Introduce IRP Backcast

—{ Discuss IRP Backcast Methodology

—{ Draft results for remaining scenarios

—{ Questions

—_ / —_ / —_/ —_ /
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foot,
N
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IRP Backcast

Objective of IRP Backcast:

Utilizing the PZM, we replace forecasted hourly shapes with
historical shapes from years 2021-2024 to test how the
2030 Reliability-Only (RO) Portfolio can meet system
load.

* Historical Shapes (data sources) used in the IRP Backcast
analysis:
*  Wind (2025 AUT, EIA-930)
* Solar (NLR*)
* Hydro (PGE historical generation data)
* Load (PGE historical load data)

*Formerly NREL

CEP/IRP Roundtable 07/22/2026

Rationale for IRP Backcast:

Using historical weather-driven inputs (e.g., load, variable
renewable energy, and hydro conditions) in IRP production
cost modeling provides several important benefits:

» Captures realistic weather variability by preserving the
temporal relationships between electricity demand, wind
generation, solar generation and hydro generation.

« Identifies portfolio robustness by revealing whether
candidate resource portfolios perform consistently under
different weather and hydrologic conditions.

» Supports evaluation of operational flexibility including
the ability of storage and thermal resources to respond
to changing system conditions.



E
N
Reliability Only Portfolio - Draft
2030 Resource Additions 2030 Resource Additions (MW)
2000
Portfolio Design: Minimal incremental 1 1585
generation needed to meet system 1600 e
reliability, regardless of GHG constraints. 1400 _
1200
« Additional natural gas resources are available 1000 0
for selection, beyond the already existing 800
503
natural gas resources currently owned by PGE. Lo
* This additional natural gas represents limited o
potential for new contracts and does not A0 296
represent new or expanded gas-fired power 0 14
plants in the state, consistent with Oregon law. RO
B SA Wind Hybrid Battery Hybrid Wind
Hybrid Solar m VPP B Natural Gas Contract
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IRP Backcast
Methodology

Assumptions:

No market access; unserved load
assumed for hours with insufficient
generation.

Normalized hourly load shapes replaced
with historical hourly load shapes.

Load is updated to reflect the hourly
shape, but the overall amount of load for
any given month is the same across each
model.

Finding: Forecasted 2030 shapes
consistent with variation in historical
values.

4000

3750

3500

3250

Daily MWa

w
o
o
o

2750

2500

2250

— 2021
— 2022

2023
2024

—— 2030

2030-01

N\
%oty

Average Load by Day by Historical & Forecast Years

|

2030-03 2030-05 2030-07 2030-09 2030-11 2031-01
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IRP Backcast
Methodology

Assumptions:

Existing VER resources updated to
historical normalized hourly shapes.

Candidate VER resources updated to
historical normalized hourly shapes that
scale with portfolio capacity.

Hydro resource generation replaced with
aggregate hydro production according
to actual observed hydro generation for
each hour of that year.

Finding: Forecasted 2030 shapes
consistent with variation in historical
values.

N\
%oty

Average Monthly Solar and Wind Output by Historical & Forecast Years
1000

800

600

Output (MWa)

200

2 4 6 8 10 12
Month

Weather Year Resource
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IRP Backcast Results

2023 is the most challenging
year for the model to meet

load due to low hydro and VER
performance.

2024 is the least challenging

year for the model to meet
load to an expansion in the
Columbia hydro contracts and
higher wind generation.

For forecasted year 2030,
conditions appear similar to
historical years suggesting
model representation is not
dissimilar from historical
behavior.

Beaver 134
Generic CCCT 54
Carty 370
Coyote 202
Hermiston 167
Hydro 482
PW1 293
PW?2 63
Storage 88
VER 1,010
PGE_load 2,943
Net Load 1,933
Unsecured Reliability Purchases 83

MWa by resource/load type

Historical Years

2022

154
61
375
202
182
484
325
74

87
908
2,943
2,034
96

2023

155
71
374
202
183
436
317
80

77
913
2,943
2,030
140

2024
91
30

337
176
127
694
223
39

96
1,118
2,943
1,824
17

In PGE’s market operations, PGE balances system conditions using market
purchases and sales to balance PGE's net position for any given month,-day-hour.

Forecasted Year
2030
129
57
385
219
181
361
347
73
62
1,062
2,943
1,881
71

N\
%oty



IRP Backcast Results

Net load duration curves by
season allow PGE to inspect
PGE's most difficult hours for
dispatchable resources to
cover net load.

The impact of the larger hydro
contract in 2024 is noticeable

in shifting the shape of the net
load duration curve downward.
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IRP Backcast Results

The Backcast allows us to
consider how well the system
responds to periods of high
net load.

This graphic shows the

composition of generation
resources used in the
backcasting model to meet
load at the end of June.

The week includes the heat
dome of 2021.

N\
%oty

June 24-30 Dispatch Profiles by Historical Year
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IRP Backcast Results

Average Monthly Generation Mix by Portfolio

2021 2022
* Using the Backcasting Model o '\N W
allows PGE to visual the z o 3
composition of generation g 2000 v
resources used across the year 5 100 .
and the timing of when we will < 1000 2
be more heavily reliant on the 500
market for load service. 0 — —
This analysis demonstrates that 2023 2024
with additional market -
purchases, the reliability V\N
ortfolio is capable of meeting 3 = s
oad across a variety of a 200 v
historical weather years. o 1500 L
= =
* This analysis underscores the = lzzz =
importance of flexible natural
gaS resources tO addreSS ° Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
reliability needs. Month Month

. VER Storage s Unsecured Reliability Purchases
s Hydro Thermal = Demand




Summary and Guided Feedback N7

Summary: PGE performed additional analysis to test the performance of
the reliability-only portfolio across a variety of historical weather years. This
analysis demonstrates that, with additional market purchases, the
reliability portfolio is capable of meeting load in the historical years

reviewed. This analysis provides further confidence in the results of the
reliability-only portfolio.

Content: \What questions do you have about the backcast review?
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NEXT STEPS

A recording from today's webinar will
be available on our website in one
week

Upcoming Roundtable: August 27, 2026



https://portlandgeneral.com/about/who-we-are/resource-planning/resource-planning-engagement

Thank you

Contact us at
IRP.CEP@PGN.COM
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ACRONYMS

ARIMA: autoregressive integrated moving average
ART: annual revenue-requirement tool

ATC available transfer capability

BPA: Bonneville Power Administration

C&l: commercial and industrial

CBI: community benefit indicators

CBIAG: community benefits and impacts advisory group
CBRE: community based renewable energy
CDD: colling degree day

CEC: California energy commission

CEP: clean energy plan

CF: conditional firm

DC: direct current

DER: distributed energy resource

DR: demand response

DSP: distribution system plan

EE: energy efficiency

ELCC: effective load carrying capacity

EJ: environmental justice

ETO: energy trust of Oregon

EUl: energy use intensity

GHG: greenhouse gas

HB 2021: House Bill 2021

CEP/IRP Roundtable 07/22/2026

HDD: heating degree day

HVDC: high-voltage direct current

IE: independent evaluator

IOU: investor-owned utilities

ITE: information technology equipment

ITC: investment tax credit

kW: kilowatt

LOLH: loss of load hours

LT/ST: long term/ short term

LTF: long-term firm

MW: megawatt

MWa: mega watt average

NAICS: North American industry classification system
NCE: non-cost effective

NG: natural gas

NPVRR: net present value revenue requirement
OASIS Open Access Same Time Information System
ODOE: Oregon department of energy

PPA: power purchase agreement

PSH: pumped storage hydro

PUC: public utility commission

PURPA: Public Utility Regulatory Policies Act
PV: photovoltaic

REC: renewable energy credit

RLRR: low carbon price future

ROSE-E: resource option strategy engine
RPS: renewable portfolio standard
RRRR: reference case price future

RTO: regional transmission organization
SoA: South of Allston

T&D: transmission and distribution

TSR: transmission service request

TSEP: TSR study and expansion process
Tx: transmission

UPC: usage per customer

UPS: uninterruptible power supply

VER: variable energy resources

VPP: virtual power plant

WECC: western electricity coordinating council
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