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Points we will cover

e Qverview discussion of PGE's 2023 WMP

* Independent Evaluator (IE) feedback and plan incorporation
« 2022 lessons learned and influence in 2023

» Review system hardening and resiliency in High Fire Risk Zones
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Purpose of PGE’'s Wildfire Mitigation Plan (WMP)

 Prioritize public and employee safety

« Reduce the risk of wildfire ignitions from PGE assets

» Guide PGE’s Fire Season operations

 |dentify and prioritize wildfire system hardening and resiliency activities

« Communicate and collaborate effectively with Public Safety Partners, stakeholders, and
customers

* Implement PSPS events with efficiency, when necessary, and with broad public awareness



PGE's Wildfire Mitigation Journey

2018

Provided Monthly
Seasonal Outlooks
from late Spring to
Fall

Initiated development
of a Wildland Fire
Guide

Initial fire risk
assessment model
and risk evaluation
Evaluating PSPS in
Tier lll risk area
Initiated Annual
Inspections in risk

areas

2020

Enhanced fire risk

model

Modified approach to
design and
construction in high-

risk areas

First Wildfire
Mitigation Plan (WMP)
approved by the
OPUC

Updated risk
assessment, which
resulted in expanding
High Fire Risk Zones
from 1to 7

Expanded situational

awareness
26 weather stations

2 HD Al Cameras

2022

2022 WMP approved
Updated risk

assessment, which
resulted in modifying
existing High Fire Risk
Zones and expanding
from 7 to 10
Expanded situational

awareness capabilities

23 additional weather
stations

24 HD Al Cameras
Grid Hardening
Engagement strategies
(WMP, Public Safety
Partners, Information

and Awareness)

2023

2023 WMP submitted
Updated risk

assessment, which
resulted in minor
modifications to existing
High Fire Risk Zones
Expanding situational
awareness capabilities
30 Additional remote

automated weather

stations

6 HD Al-enhanced
cameras

Grid Hardening
Expanding engagement
strategies (WMP, Public
Safety Partners,
Information and

Awareness)



2022 WMP Bureau Veritas and OPUC Recommendations

'‘Conclusion’ section of Staff's Report
recommending approval of PGE's 2022 WMP:

"Staff commends PGE for the thought and
effort that went into this Plan. This is the first
formal plan PGE has submitted to the
Commission and while all plans can be
improved, this Plan demonstrates the
Company is fully engaged and committed to
implementing solutions that will meet the
expectations of the Commission, ratepayers,
utility infrastructure, the public, and the
environment all Oregonians treasure."
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20 recommendations provided

m [ncorporated

m Partially Incorporated

Considered



WILDFIRE RISK METHODOLOGY 4

Key takeaway: HFRZ determination is considering static and dynamic variables as required by rule
(blue). Operational and Investment decisions are informed when coupled with consequences (green).

OPUC 860-300-0030(1)(a)(A) & (B)

l

Ignitions*

Asset Health*

Outage Data*

Veg Data*

Fuel Moisture*

Energy Release Component* (ERC)

Fire > ~300 acres

* Reflects a dynamic variable

Fire Growth Potential

Fuel Landscape*
Detection Probability*
Fire Response Time*

Egress*
Wind*

Flame Height
Heat Transfer
Soil Chemistry

Topology
Climate*

OPUC 860-300-0020(1)(b) & 860-300-0030(1)(d)

Safety
Death & injury
Parks (assets + people)
Environmental
Resources*
* Timber*
Watersheds*
Habitat
Protected Species (i.e. Spotted Owl)*
» Cultural
Financial
Assets
 PGE Equipment
» Housing
« Critical Infrastructure
» Restoration & Suppression costs
Reliability
Outage & Resiliency



Factors considered in High Fire Risk Zone designhation

HFRZs are the areas where there is the
highest risk, both in likelihood and
consequence, of PGE equipment
causing an ignition

More than 2 dozen data sets are assessed to determine these areas

Service termtory & PGE
structures

Existing structure type & load

Assessments fromnationally
recognized experts

Consultations with local fire
chiefs

Current asset health
Population & meter density
Terrain slope & aspect

Road/egress access &
Ition

LBEDAs WF Risk to Conmrunities

Drinking water & watersheds
CDCs social vulnerahility
Indices

Hre station proximity & access
Qrtical habitats

WU boundaries

Quitural & scenic landmarks
Metearology benchmarks
Outage history

Comparative metrics




Established Date

T 2019*
| w2021
°p

2022
I 2023

*No longer in force
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Vegetation Management &
Advanced Wildfire Risk Reduction: 2022 + 2023

2022 AWRR Activities 2023 AWRR Further Development

* P1inspection and mitigation by July 1, 2022, of all HFRZ overhead * Appointed a Manager and three PGE Senior Foresters dedicated to the
line mileage AWRR program - 4th Quarter of 2022

* PGE planned and completed enhanced inspection of 275-line miles Developed AWRR BMPs to be released in 2023
of P2 scoping in HFRZ 1,4,5 (full AWRR scope - mitigation of P1, P2, Integrated all work layout and auditing into the Field Maps program. This
and vegetation growth within 5 feet of conductor (V5) allows us to gather, organize, and analyze pertinent data to make strategic
vegetation management decisions

* Implemented a plan to patrol and mitigate all identified trees within the 10
PGE HFRZs. Increased annual patrol coverage from Zones 1,4, & 5 in 2022
to include all 10 PGE HFRZs

Line Miles Planned for Patrol:
2022 & 2023

1200
Ongoing 2023 Activities:

1000

800 Patrol + mitigate all identified
vegetation to meet PGE clearance Patrolled +

600 specifications and state clearance Mitigated

400 requirements in all PGE HFRZs (V5) 49%
Patrol 1016.43 LM for P1 trees

200 Patrol + mitigate identified P2 trees in
all PGE HFRZs. Currently 111 P1/P2 &

P1 P2 V5

o

over 12k V5 identified trees have been

mitigated AWRR V5 Patrol + Mitigation:
m 2022 m2023 2023 Current Progress



Ignition Prevention Inspections

Changes reflected in the 2023 WMP

* Incorporates Division 024 rules and requirements adopted through AR 638

* Includes detail on Ignition Prevention Inspection Procedures, Standards, Program
Oversight, and Timing

Status of Year 2023 Ignition Prevention Inspections

* PGE provided notice to Operators of changes to PGE HFRZs on December 23, 2022
(OAR 860-024-0011(2)(b))

*  PGE conducts Ignition Prevention Inspections on an annual basis, this year's
inspections are approx. 70% complete

* |n addition to PGE corrections, notices of violations have been sent to other
Operators within 15 days of discovery (OAR 860-024-0018(6))

Year 2023 Goals

* Inspection Quantities - approx. 26,000 poles/structures (HFRZs 1-10 + PGE
Generation and Transmission Assets Outside Service Territory)

« Complete inspections on or before July 31,2023
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Operating Protocols Y
Device Settings Fire Season Work Practices Employee and Supplier Training
a : :
am Normal * Fire Trailer * Fuels, weather and topography
» Fire Season Suppression Tools |mpacc’ic o willetis igniien erne
& Fire S and Equipment Sprea
e season . Fire Season Tailboard  Fire weather zone forecasts
Supplement « Suppression tools and equipment

[ .
| Red Flag Warning * Red Flag Warning » Basic suppression tactics

* Lookouts, communications, escape
routes, and safety zones



WILDFIRE RISK INFORMED DECISION MAKING IN ACTION

Key takeaway: Wildfire risk is informing highest value investments using IAM framework
MODEL DEFINITION

Performance from mitigation either consequence or probability

l

RSE: (Risk of Problem - Risk after Mitigation)

Likelihood

Consequence

EAC of Mitigation

Institute of Asset Management (IAM) & 1SO-55000
International standard of investment value framework

RSE: Risk Spend Efficiency = risk reduction per dollar of investment to quantify value across all risk dimensions i.e. safety /environmental etc.
EAC = Equivalent annual lifecycle cost (O/M + retirement) at discount rate of capital and expected life.

MODEL USE CASE (illustration)

Feeder Wildfire Risk ~ Wildfire risk post mitigation (UG)

l l

RSE: 30,000,000 — 3,000,000

B A e )
|

[0 N R I T R

=90

300,000

T Best value mitigation for that asset at that location
EAC (Lifecycle w/ O/M/Retirement)
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100%

50%
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Capital Investments

2022 Performance

240%

m Actuals

204%
138%
110%
100%
Weather Stations UHD Al Cameras Reconductor Reclosers Fuses
(Goal - 23) (Goal - 10) (8 miles) (Goal - 40) (Goal - 480)
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2023 Plan

Situational Awareness/Programmatic

Weather Stations 30
Al-Equipped HD Cameras 6
Reclosers 50
Fire-Safe Fuses 600

Early Fault Detection (EFD) 1 feeder

Resiliency

Underground (4 feeders) 30
Reconductor (1 feeder) 15
TOTAL 45



Enhancing Situational Awareness

Early Fault Detection System

Detects radio frequency signals on the distribution system
that are present when equipment on the circuit begins to
fail, but has not escalated to an arcing fault

Artificial Intelligence Cameras
Detects ignitions and triangulates their location within
100m accuracy to fire agencies in real-time

Wildfire/Asset Management Technology and Processes
Using drive by and aerial inspection data including hyper-
spectral imagery/Lidar to perform both-as-built records
and inform design

From top to bottom: a damaged conductor flagged by
early fault detection sensors; LIDAR data of vegetation
density/health; a fire detected by Al cameras



World leading ignition detection ©

TOLHLEERD GTOR G553

IPano Saves Critical Time in Detecting and Locating Fire Threats
Hawn Fire Case Study - 14 July 2022, Portland (OR, USA) - Pano Al vs 911 Process

&
Pano 15:19

15:00 G 16:00 I 17:00+110m +146m 18:00
45

911 Process =

First 911 call, i IRWIN Alert Responders
dispatch for Tin . . . lGtion Issued On Scene
‘smoke check’

Case study of ignition timing vs historical

Hawn fire 7.14.22 zone 9



Communicating preparedness

April

Awareness
email to all
customers

PSPS email
+ reminder for
unopened
emails, direct
mail + brochure

Stakeholder,
key, critical
customer
outreach

Fire Agency
PSPS Qutreach

May June July August

Residential,
PSPS reminder business

email newsletter
reminder

Residential Media outreach

+ business
newsletter
stories

Media outreach Paperless bill

Paperless bill image

Tutefe Fire Agency

PSPS Outreach Print ads

Press release
WMP

Engagement

Fire Agency Strateqy

PSPS Qutreach

CRC/MRU
CRC/MRU

PIO & CBO PSPS-targeted
toolkits bill insert

portlandgeneral.com refresh + iterative updates
Radio + digital ads

PGE social media posts - paid + organic

September
Media outreach

WMP Workshop

Wilsonville
Preparedness
Fair
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Public Safety Partner Coordination Strategy ’

Prior to Fire Season
« PGE will include wildfire preparedness topics in one of the all-hazards quarterly summits with Public Safety Partners

« PGE will host at least one annual pre-Fire Season tabletop exercise with Public Safety Partners

During Fire Season
« PGE informs Public Safety Partners of in-season operational changes to the PGE system

« Should a fire threaten PGE infrastructure, a company representative will coordinate with agencies and/or Incident
Management Team (IMT)

« PGE notifies Public Safety Partners if an incident requires the activation of the PGE CIMT

« After wildfire incidents, PSPS events or PGE-led tabletop or functional exercises, PGE will conduct an After Action
Review (AAR) process

After Fire Season

« PGE solicits feedback from Public Safety Partners about the program and opportunities for improvement
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WMP Engagement 2022 Lessons Learned
Strategy « Timing of sessions, and location of in-person sessions, is critical

» Issues and concerns were broader than utility wildfire mitigation

2023 Plan

* Increase quantity of in-person sessions

* In-person sessions will be within, or adjacent to, PSPS areas
* Hold sessions as early as June 2023

« A wider range of stakeholders, both internal and external, will be
invited to participate in each event

* Create a more community-centric and holistic experience
for customers




What happens during a PSPS event

Damage
assessment
starts

Begin repairs,
Event happening if necessary

De-energize

feeders +
tap lines

Event imminent

Stage P
ower
field crews restoration
begins

Event likely

Escalate to
warning

M - v o e - e nww e " T .. e " e N EE . ww . .

R T P e SR

Escalate tg All power
watc
Activate restored
Recovery i

X System de-energized 3 Re-energize =
|PGE ° *
DECLARES =
FIRE Early Inspect Repair
SEASON detection . o
{BEGINS

Hours to Days'
CIMT Level1 Level 2 Level 3
LEVELS Normal ' Guarded Elevated
PSPS Notifications Warning Likely Imminent 2 Happening® Restoration begins Restoration

complete

1. Actual timeline dependent on severity of factors. 2. In this phase we communicate status to all customers, per compliance, 1-4 hours prior to the outsge.
3. In this phase PGE will provide status updates st least every 24 hours. 4. PGE will submit an Annual OPUC Report no later than December 31st.

FIRE SEASON



PSPS notifications to partners, customers and other stakeholders

Warning
When: 48-72 hours
before a PSPS
@
What: We haven’t made
a final decision yet,
but it’s looking like a
PSPS is possible.
€—--—--- ®------
How you’ll We will notify our
hear may partners (e.g. public
include:

safety partners,
key government
officials and critical
facilities) via:

* Email/Phone

+ Other approprite
communication
channels

(From us and
emergency
partners)

Likely

24-48 hours
before a PSPS

We haven’t made
a final decision yet,
but it’s looking
increasingly likely

a PSPS will be
necessary.
_______ ®------

We, and our
partners, will notify
impacted customers,
stakeholders and
community-based
organizations via:

+ Email

* Public safety
notification

+ Social media

+ Updates onthe
PGE website

+ Media updates
+ Advertising

*PGE will provide status updates at least every 24 hours

Imminent

1-4 hours
before a PSPS

To protect lives and
property, we expect
to call a PSPS very
soon. Now’s the time
to activate your
emergency plan and
be sure to keep your
outage kit handy.

We, and our partners,
will give impacted
customers an estimated
time when their power
will be shut off via:

+ Email

+ Public safety
notification

* Social media

+ Updates onthe
PGE website

+ Media updates
+ Advertising

Happening’

During
a PSPS

Power is being shut
off. PGE may open a
Community Resource
Center to provide
essential resources like

information, water, ice
and a place to charge
electronic devices.

We know this is
challenging,
so we’'ll do everything
we can to stay in
touch with impacted
customers via:

+ Email
+ Social media

+ Updates on the
PGE website

* Media updates

+ Proactive power
out text message

+ Advertising

Restoration
begins’

When it's safe

Crews are patrolling
and will respond to
downed lines, repair
damage and visually
inspect equipment
to make sure it’s safe
to restore power.

As crews work on
restoration, we'll share
any new or relevant
information to make
sure you're kept up
to date via:

+ Email

+ Public Safety
Notification

* Social media

+ Updates onthe
PGE website

+ Media updates
+ Advertising

/\
PGE
N4
Restoration
complete’

PSPSis over

The immediate
threat has passed
and power has been
restored. But we’ll
continue to monitor
conditions so we can
keep our customers and
communities safe.

When conditions
stabilize and power
has been restored,

we'll notify impacted
customers via:

* Email
+ Social media

» Updates onthe
PGE website

» Mediaupdates

* Proactive power
on text message

» Advertising

20
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Recharge Relief Activation Strategy >

~ = Water ce Information  Charging ~ Wi-Fi
&

Lo—lo) = ‘Aﬂ = (7

*  Nimble Mobile Readiness Units (MRUs) deployed within hours of a Public Safety Power Shut-off serving impacted

communities
WHAT IS RECHARGE RELIEF?
*  PGE branded trailer providing support and information, staffed by experienced emergency management

professionals, and adaptable to everchanging weather conditions, variety of terrains, and spaces

«  ARecharge Relief MRU will be at a predetermined location as a Public Safety Power Shut-off is activated

HOW DOES IT WORK? Recharge Relief MRUs are approachable by walk-up, have tables and chairs under an awning, and drinkable water for
consumption all while customers charge and get the information they need

* PGE's goal is for Recharge Relief MRUs to be in or near active PSPS zones where vulnerable customers need us most

« Adiversity, equity, and inclusion lens was used to determine where to locate and we're making sure the places we
WHERE IS IT LOCATED? choose are fully accessible, on or near main roads, and likely known locations within the community

* Locations will be shared with impacted consumers when the PSPS is activated, on PGE's wildfire PSPS page

*  Some PSPS areas may need to share a Recharge Relief MRU depending on availability and staffing
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Proposed PrOJeCt' « Small scale study to provide portable batteries to med /{GE/

Portable Battery Pilot cert customers affected by PSPS

* Note: These are not grid tied batteries, which would be

about 10x the cost to provide.

Budget: $100,000 . o
« PGE will study the procurement, distribution, and

Obijective: Increase resilience for :
' customer experience
vulnerable customers affected by PSPS P

 Initial intent is to provide backup for medical devices,
but possible expansion could include devices for
keeping medication cold

« Extensive research was conducted prior to proposing
this pilot
* In-depth interviews with adults living with disabilities,
caregivers, and community service providers
* Quantitative survey research of adults with disabilities
and caregivers

* Secondary research of peer utilities in California,
interviews with battery manufacturers, and technical
studies by EPRI
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September 2022 PSPS Event Lessons Learned

* Host a Public Safety Partner workshop to allow external stakeholders to advise and support
clarification of cross-jurisdictional coordination responsibilities for alerts and warnings

« Evaluate alongside Public Safety Partners the use of Wireless Emergency Alerts for PSPS events
and define policies and agreements to facilitate its successful deployment and reduce
“overspray” confusion for notification recipients

* Build a county partnership model to support Public Safety Partner-hosted locations with water
and ice donations

* Hold a work session with Public Safety Partners, including ESF-12, to share information about
CRCs, locations, information sharing, and other incident support services for community
members

* Develop centralized dashboards, status hubs, and granular data feeds readily accessible to all
stakeholders, with emphasis on dashboards targeted to all PGE employees, Public Safety
Partners, and customers

» Evaluate a method to further parse GIS data to identify the current stage of the PSPS event for
each PSPS Area
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Active Participation in National and International Forums

* Energy Emergency Management Team (EEMT)

* International Wildfire Risk Mitigation Consortium (IWRMC)

e Electric Power Research Institute (EPRI)

* Oregon Joint Use Association (OJUA)

* Western Energy Institute (WEI)

« Edison Energy Institute (EEI)

« U.S. Department of Energy (DOE)

* Regional Disaster Preparedness Organization (RDPO)

» Oregon Wildfire Detection Camera Interoperability Committee



Thank you
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