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Distribution System Plan
(filed on December 18, 2024)
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Distribution System Plan (DSP) context setting

What is the DSP? Key takeaways...

* For the Commission and Staff - « Customer benefits
transparency and cost containment

*  Opportunity to affect affordability
* For Customers and Stakeholders -
an opportunity to weigh in on investment * Transparency
decisions and plans

e« QOperating while transformin
. For PGE - PRI 2

an opportunity to explain our current
strategy/direction for distribution
iInvestments

* DSP-as-a-plan conversation, not a report
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Problem Statement Approach A

Grid Solutions Customer Benefits

f Traditional energy grid must (Primary) (Resulting)
evolve to support clean
energy transition while

( )
Modernize infrastructure . <

S =g s for Enhanced customer
maintaining affordability two-way power flow | contral over energy

Build ) use and bills

G ina distributed Virtual Power Plant - g
rowing distributed energy network Affordability:
I resources (DERs) need . !
integration into modernized Target: 25% of peak met [+ Beneficial rate )
grid infrastructure w/DERs by 2030 structures

* Shared system
benefits

o Enable DER integration
Resource and load flexibility and optimization
becoming critical with shift k )
to variable renewable ' ’ * Connected home
Balance reliability with resources (solar,
resources renewables batteries, EVs)
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Overview of the DSP The Vision: virtual Power Plant (VPP)

Two Tracks of Focus

Enhanced System

Operational Transformational e DSP Alignment
Activities and Activities and Combines traditional * Supports revised DSP
investments to investments to solutions with DERs for guidelines
maintain reliability in address future dual benefits:
today's environment challenges « Incorporates a full

* Reliability discussion of VPP
Traditional solutions, Distributed Energy development to
such as equipment Resources (DERs) and - Adl e cusie e orchestrate DERs for:
upgrades, ensure grid orchestration offer: advantages
reliability : .
Alternatives to Greater grid and
traditional solutions customer benefits
Improved grid
efficiency Quantified impacts

outlined in the
accompanying
benefit-cost analysis

Asset longevity and
avoided costs
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CRITICAL ENERGY SHIFT @}/

Au g 2023 Heatwave Customer Actions - Mon Aug 14,2023 4o, Customer Actions - Tue Aug 15,2023 ]
PGE customers are making a big difference by shifting or reducing their energy use \/ PGE customers are making a big difference by shifting or reducing their energy use \/
Weekday Date High Low B0l a500MW
~90 MW
Sun Aug 13 100 67 Decrease
Mon Aug 14 108 65 e
4000 MW 4000 MW ecrease
Tue Aug 15 102 68 Doconces
Wed Aug 16 102 69
3500 MW 3500 MW
Th Aug 17 91 65 4PM 5PM 6PM 7PM 8PM 3PM 4PM 5PM 6PM 7PM 8PM

Largest demand shift in PGE history (at the time) during a multi-day heat wave, driven by customer actions.

VPP activation in 2023 prevented a potential power outage during transmission constraints.

Avoided $165M in costs for PGE and customers by avoiding outages.

Shifted even more demand in 2024, customers reduced load by 109 MW and 100 MW on July 8t and 9t
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PGE’s VPP Vision

Public

food
PGE will enable customers to shift their power usage from peak times while providing reliable N
and affordable energy
DEFINITION: The orchestration of Distributed Energy Resources and Flexible Load, through technology
platforms, to provide grid and power operations services.
OUTCOME: 25% peak usage offset while supporting 100% of customer energy needs by targeting VPP-
enabled megawatts by 2030.
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S % Customer Programs Community Based Renewable Energy Customer Dispatchable [ Sundial Battery g
€ || in Multi-Year and TE Plans Standby Generation Storage o
g g
> -
3 Technology Platforms =

©
£ Examples: Example %
E Advanced Distributed Management System, Distributed Energy Resource Management System Energy Management Sys. v

S
(1) Distributed Solar interconnected capacity from the Net Energy Metering Program is approximately 286 MW in Sep 2024; excluded from
VPP because it is not integrated with PGE's VPP technology platforms.
(2) Distributed Thermal represents the customer back-up engines in the Dispatchable Standby Generation (DSG) program.
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Benefit Cost Analysis (BCA) of VPP Portfolio <

Initial benefit-cost analysis shows the Virtual Power Plant would
deliver benefits that outweigh the costs over 20 years,
demonstrating quantifiable returns on investments for PGE
customers and the system.

Motivation

* In response to feedback from Staff and Stakeholders, we performed a BCA for VPP
investments

» Referenced examples from AES Ohio, Eversource Energy, etc., that used BCA to justify grid
modernization investments

» Aimed to help Staff and stakeholders gain insight into the customer value VPP delivers

Approach
» Identified distribution projects that function as VPP resources or enabling technologies

» Adopted the National Standard Practice Manual for BCA, incorporating best practices and
Total Resource Cost (TRC) methods

* Integrated input from key internal stakeholders to ensure alignment

* Applied a conservative valuation approach, capturing select DER benefits while noting
additional value streams

Other Considerations
* Ensured compliance with long-term planning requirements per OPUC’s DSP Guidelines
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Utilizing Widely Accepted Approach

Below is a list of the relevant value streams that are included. These are standard value streams in Total Resource
Cost (TRC) test per National Standard Practice Manual and have been included in plans developed by other utilities
(for example, AES Ohio and Eversource). PGE traditionally included a subset of these value streams.

PGE can expand its analysis by incorporating additional benefit streams, conducting a more comprehensive BCA,
and demonstrating the value of VPP investments by showing the returns.

In this preliminary BCA, we have included values of foundational benefits expected to be achieved.

Potential impact streams (can be either benefit or cost)

Impacts AES Ohio Eversource NSPM PGE's traditional

approach
Energy generation (includes arbitrage) Y Y Y
Generation capacity Y Y Y Opportunities
Ancillary Services Y Y for PGE to
Transmission capacity deferral Y Y better justify
Distribution capacity deferral \4 benefits from
Distribution O&M savings Y Y investments
Program administration Y Y
Reliability Y Y Y
Capital costs to utility Y Y Y Y

Distribution System Plan - 04/15/2025 8



Compliance - address non-capacity

: N\
compliance requirements from FERC, Near Te 'm ACtIOﬂ Plan /{GE/

NERC, OPUC, EPA, DEQ, or other

regulators. Traditional or business-as-usual investments
Customer/Partner - investments tied to Project category
commitments with customers, partners, ($M' incurred*) 2024 2025 2026 2027 2028
municipalities, or co-owners; includes
service restoration and obligation to Compliance $148 $187 $142 $91 $72
serve.

Customer/Partner $153 $141 $132 $136 $140
Capacity/Flexibility - expand capacity
or flexibility to meet load growth or Capacity/Flexibility $39 $10 $158 $133 $163
demand; may include compliance and
reliability projects driven by capacity Re|iabi|ity $41 $70 $48 $39 $32
needs.

Operations $1 $1 $2 $2 $3
Reliability - improve reliability, resiliency, Traditional

$383 $494 $482 $401 $410

and security through proactive repairs Investments Totals
and broader system upgrades.

*Investments that are presented in the DSP are shown in “incurred” amounts - equipment, materials and labor.

Operations - support tools, safety, non-
critical service restoration, and efficiency

: Figures for '24/'25 have been through the capital governance process. Figures for '26-'28 are estimates and
gains.

more subject to change.




Customer DER Portal

Grid
Integrated
: management
Planning
systems

Sensing, measurement and
automation

Cybersecurity

Telecommunications

Physical grid infrastructure
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Near Term Action Plan: /PG}/
Grid modernization investments N
Projectcategory (SM: 5, 2025 2026 2027 2028
incurred¥*)
Grid management $48 $37 $16 $6 $4
systems
Integrated planning $2 $1 $1 $- $-
Sensing,
measurement, and $3 $4 $14 $36 $4
automation
Telecommunications $13 $14 $14 $10 $4
Physical grid $5 $5 $9 $9 $9
infrastructure
Grid Mod Total $70 $61 $53 $60 $21

*Investments that are presented in the DSP are shown in “incurred” amounts - equipment,

materials and labor.

Figures for '24/'25 have been through the capital governance process. Figures for '26-'28 are
estimates and more subject to change.




Policy and Regulation
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Virtual Power Plant

The orchestration of
Distributed Energy Resources

and Flexible Load,
through technology platforms,
to provide grid and power
operations services.

Distributed
Solar
Distributed
Storage
Distributed

Thermal
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£
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Technology Platforms
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Near Term Action Plan:
VPP resource targets in MWs

VPP Resources (MW) 2024 2025 2026 2027 2028

Flexible Load

(Summer/Winter) 107/57 116/61 127/66 140/70 151/74

Solar + Storage 27 28 28 450 503
Distributed Thermal 134 140 180 220 260
Grand Total 268/ 284/ 335/ 810/ 914/
(Summer/Winter) 208 229 274 740 837
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VPP

Plan Integration

All plan filings demonstrate the unique value proposition a PGE-operated VPP provides to reliability and affordability.

N\
/PGE/

NTAP - WMP Projects > 2M

IRP establishes long-term
DER adoption targets

Distribution System Plan

DSP: assesses our future
distribution system
capacity needs using our
corporate and DER
forecasts and prioritizes

traditional and
modernization projects that
will make the most of new
energy sources.

Clean Energy Plan
& Integrated
Resource Plan

IRP: estimates our future
energy and capacity needs
and identifies the optimal
portfolio of resources to
meet those needs at the
lowest costs.

CEP: informs our pathways
to decarbonizing our
energy mix.

IRP sets the avoided cost to be
used on the MYP and TEP

All Resources wherever Dx, Grid Mod, DERs,

(]
£ found, Resource Adequacy, VPP
38 Txsited batteries

Distribution System Plan - 04/15/2025

Flex Load
Multi-
yearPlan <«

MYP: evaluates our Flex
Load activities/programs
such as demand response,
which complement
traditional generation
resources and are key to
our decarbonization efforts.

Flex Load, Edge DERMs,
Smart Grid Test Bed
Reporting

Transportation
Electrification
Plan

TEP: describes our actions

in support of transportation
electrification by proposing
a portfolio of activities that
facilitate our ability to plan
for, manage, and serve TE
loads rapidly coming to our
system.

EV Load Management, Dx
Co-investment

Mitigation
Plan

WMP: describes our
wildfire risk modeling,
identifies high fire risk
zones, and includes a
comprehensive, data-
driven wildfire mitigation
strategy. Reflects industry
best practices and input
from our public safety
partners, and community to
address emerging risks.

Grid Mod & GETs as
risk mitigation

12



Questions
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Oregon

kind of energy
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DSP - Document Outline @\

DSP Guidelines- Process and Timing:
1.c. Each utility will present the results of the filing to the Commission at a public meeting

—_

Executive surmmmary

Reader's guide — Important terms
Chapter 1. Distribution system vision
Chapter 2, Distribution system strategy

Chapter 3. DER forecastin .
g ° o Main body of the document
Chapter 4. Technology foundations for a bi-directional grid

Chapter 5. Virtual Power Plant (VPP) ~120 pages

Chapter &. Traditional infrastructure needs and solutions

o v v v

Chapter 7. Empowered communities
4 Chapter 8. Action Plan (2-4 yrs)

I Appendix. A Compliance crosswalk

I Appendix. B Distribution planning process

Appendix, C Stakeholder feedback

Appendix. D Multi-Year Plan 2024 - Program descriptions

Appendix. E Description of solutions to address grid needs o

R o - Appendices
ppendix. F Grid modernization long-term plan and workstreams

Appendix. G Forecast results and AdopDER o~ 2 0 o pag es

Appendix. H Annual reliability report

= =T

I Appendix. | Baseline data

I Appendix. ) Capital planning process
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