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WebEx and Call-In Information

Join by Computer:
https://cpuc.webex.com/cpuc/onstage/g.phpeMTID=e%ec8b/dcb2ec?5bfal3196715984f9323
Event Password: RMWG (case sensitive)

Join by Phone:
* Please register using WebEx link to view phone number.

(Staff recommends using your computer’s audio if possible.)

Notes:

* Today’s presentations are available in the meeting invite (follow link above) and will be available shortly after the
meeting on https://www.cpuc.ca.gov/resiliencyandmicrogtids.

* In this meetinghthe initial CPUC staff presentation will be recorded, but the ensuing discussion will not be
recorded and there will not be meeting minutes.
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https://cpuc.webex.com/cpuc/onstage/g.php?MTID=e9ec8b7dcb2ec95bfa3196715984f9323
https://www.cpuc.ca.gov/resiliencyandmicrogrids

WebEx Logistics

WebEx Tip
« All aftendees are muted on entry by default. Access the written
« Questionscan be asked verbally during Q&A panel here
Q&A segmentsusing the “raise hand” \
function. 1. Click here 19 access » O PartiGpants oa
* The host willunmute you during Q&A the attendee list fo raise )
: . ) and lower your hand.
porfions [and you willhave a maximum
of 2 minutes to ask your question].  Participants .
« Please lower your hand after you've 2. Raise your hand by Q semen
asked your question by clickingon the clickingthe hand icon. > Panelist (1)

“raise hand” again.
* |f you have another question, please
“re-raise your hand” by clickingon the
“raise hand” button twice.
« Questionscan also be written in the Q&A
Access your

box and will be answered verballyduring  meetind audio
Q&A segments. settings here

v Attendee

3. Lower it by clicking @ o Yourtemetiere
again.
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R
WebEx Event Materials

Event Information: Resiliency and Microgrids Working Group Meeting (5]

Registration is required to join this event. If you have not registered, please do so now.

English : San Francisco Time

Date and time: Tuesday, March 2, 2021 9:30 am
Pacific Standard Time (San Francisco, GMT-08:00)

. You cannot join the event now because it has not started.
Change time zone

Duration: 1 hour First name: | Jessica [
Description:

Last name: [Tse [

Email address: |jessica tse@cpuc.ca.gov |

Join Now

== Join by browser NEW!

—

< Event material: RMWG Meeting Material EXAMPLE docx (31.7 KB)

S —

By joining this event, you are accepting the Cisco Webex Terms of
Service and Privacy Statement.

Register ] [ Go Back
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Preliminary Resiliency & Microgrids Working Group

Schedule

Resiliency and Microgrids Working Group Topics

Value of Resiliency: Working

February group participants to discuss

Standby Charges m“'“'P’:IPTe"};r resiliency valuation through an
icrogrid Tari
April all-hazard approach to
Ma . . .. .
disruptions and mitigations by
June .. .
Value of Resiliency examining metrics,
uly ) .
m methOdOIOgles, and pOhCY
applications.
Interconnection
= Customer-Facing
Microgrid Tariff

February
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Agenda

I. Introduction (CPUC Staff) 2:00 — 2:05

* WebEx logistics, agenda review

II. Value of Resiliency — Four Pillar methodology ~— 2:05 — 3:15

* Pillar 1 — Baseline Assessment
* Pillar 2 — Mitigation Measures
* Pillar 3 — Resiliency Scorecard
* Pillar 4 — Resiliency Assessment (post-disruption)

ITI. Q & A and Discussion 3:15 - 3:55

* Open Discussion

IV. Closing Remarks, Adjourn 3:55 — 4:00

*  Open Discussion

California Public Utilities Commission
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Building Resilient Infrastructure - The Global & Local Goal
@ United
Nations

& s B ENSURE ACCESS TO AFFORDABLE, RELIABLE,

SUSTAINABLE Y
DEVELOPMENT N

3N -©: B SUSTAINABLE AND MODERN ENERGY FOR ALL

N

Department of Economic and Social Affairs

Sustainable Development

9 INDUSTRY, INNOVATION

"o W BUILDRESILIENT INFRASTRUCTURE, PROMOTE INCLUSIVE AND
& SUSTAINABLE INDUSTRIALIZATION AND FOSTER INNOVATION

11 SUSTAINABLE CITIES

oM MAKE CITIES AND HUMAN SETTLEMENTS INCLUSIVE,

aiz | SAFE, RESILIENT AND SUSTAINABLE




The Problem to Solve: How can we optimize grid investments

to maximize resiliency?

CLIMATE CHANGE DISRUPTIONS: We are
expecting more extreme disruptions and a
wider range of types of disruptions. Climate
chon?e IS turning Low Frequency/High Impact
ev ents info High Frequency/High Impact
events.

EQUITY DISPARITY: Equity disparityisrevealing
itself with each event; resiliency valuation is
different for those at opposite ends of the equity
and wealth spectrum.

INTERDEPENDENCIES: Disrupftions hi?hligh’r
inferdependencies between critica
infrastructure systems.

DECARBONIZATION/ELECTRIFICATION: To
minimize climate change, itis critical to shift to
decarbonized electrification. As thisincreases
dependency on electrical system, itis also
crifical that measures are faken to increase
confidence in electrification.

California Public Utilities Commission

@ Four Twenty Seven
‘ Climate Solutions

Appendix:

March, 2017

Map 2. Change in the severity of very hot days

Average change in the max wet-bulb temperature between

1981-2005 and 2045-2049

Map 3. Change in the frequency of very hot days
Average number of days over the historical
95th percentile in 2045-2049)

Map 4 Average number of days that exceed HHSI
category Il days in 2045-2049

Map 5. Social Vulnerahility Score (2016)




Climate Change Event Modeling

The number of Extreme Heat
Days by Yearis projected to
continually increase
substantially. This graph
(chosen to reflect data for
San Joaquin County) reflects
historical data and the
MIROCS5 data whichis the
combineddata from the
hottest/driest and
coldest/wettestmodels.

California Public Utilities Commission

Number of Extreme Heat Days by Year

This chart shows number of days in a year when daily maximum temperature is above the extreme heat threshold of 103.9 °F Data is
shown for Grid Cell (38.58, -121.46) under the RCP 4.5 scenario in which emissions peak around 2040, then decline.

B Observed (1950-2005) M MIROCS (Complement)

55

50 ’ ‘
45 « Historical {1950-2005) = Future (2006-2099) —

Obse storical and Modeled future projections “
40 ‘
MOUSILQ TSI La: Uddia

Number of Extreme Heat Days

» Source: Cal-Adapt. Data: LOCA Downscaled CMIPS Projections {Scripps Institution of Oceanography), Gridded Cbserved Meteorological Data (University of
Colorado, Boulder)




Climate Change Event Modeling

© Sonoma County, CA jol

|»* Sonoma County, CA Avg Daily Max Temp (°F) “
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The Problem to Solve: How can we optimize grid investments
to maximize resiliency?

- How do we integrate resiliency into regulation to ensure an appropriate
amount of resiliency investments are being made in the right places that will benefit our

most vulnerable and that resiliencylevelis being paid for without causing undue burden
on our most vulnerable?

« We can't know the answer to this question without quantifying through measuring,
assessing and valuing resiliency, so we know where best to put enough money and
effort to optimize resiliency efforts.

« Difference between Quantifying and Valuingresiliency:

“ Quantifying is fo put numbers to the amount of risk reduction a givenmeasure (or
bundle of measures) achieves and the cost of that risk reduction, i.e. projects,
events, and outcomes.

% Valuing is to understand these numbers in terms of humanimpact — how muchiis
the risk reduction worth relative to other solutions

California Public Utilities Commission



I
Why Resiliency Valuation is Important

“Under the general theory of welfare economics, the economic value of
service reliability is equal to the economic losses that customers
experience as a result of service interruptions.”

SCE GRC2021- (pdfpg. 141 Workpapers
Grid Modernization, Grid Technology, Energy Storage SCE-02 Volume 04, Part 01, Chapter I, Book A

Reliability measures impacts to the system; S spent upfront
Resilience measures impacts to humans. may save

SANDIA REPORT significant S
Printed February 2017 o

Reslience Metrics for the Electric Power System: A Performance-Based Approach quer N IOSSQS
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o I—
Resiliency - Current Metric Methodologies

« Inferruption Cost Estimafor— LBNL: Calculations are based on historical ev ents, no forecasting ability; based on
customer willingnessto pay survey of 2012

«  Valve of Lost Load —RAMP process, e.g. SCE: Value Of Service estimates are based on customer class surv eys
conducted between December 2018 and June 2019 —so reflects only PSPS “season” from 2018.

« “Resilience Metrics for the Electric Power System: A Performance-Based Approach”, Sandia National Laboratories:
Includes metric analysis, characterizations of hazards, use cases and heat map of hazards.

*  Grid Modernizafion Laboratory Consorfium (GMLC), DOE: Dev eloped metrics and framework for ev aluatingpower
system resilience as a part of its FoundationalMetrics Analysis project.

«  "“Resilience Framework Methods and Mefrics for the Electricity Sector”, IEEE — Approach identifiesindividual
parameters/events and associated system-dependent metrics, then applies pre-defined priority weights/factors,
and an all-hazards framework toward assessing and dev eloping a program with five main focus areas: Prevention,
Protection, Mitigation, Response, and Recovery to facilitate the inv estment decision process.

California Public Utilities Commission



Electric System Reliability Metrics

|EEE 1366 defines the four main metrics by which
electric system reliability is measured: SAIDI, SAIFI,
CAIDI, and MAIFI. These are the generally
accepted standards by which electric utilities
across the US measure and report system

P o B S LN ]

1366™

IEEE Guide for Electric Power
Distribution Reliability Indices

reliability.
IEEE Powar Enginesring Soclety
SAIDI = System Average Interruption Duration Index
SAIFI = System Average Interruption Frequency Index
CAIDI = Customer Average Interruption Duration Index
MAIFI = Momentary Average Interruption Frequency Index
< IEEE
TETR e
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Electric System Reliability Metrics
Written definitions of SAIDI, SAIFI, CAIDI, and MAIFI are presented below.

=

Total minutes every customer was
without power due to sustained outages

‘Number of sustained customer outages

experienced by all customers

System Average Interruption
Duration Index (SAIDI)

Number of customers who experience
Momentary Outages

Total number of customers

Total number of customers

System Average Interruption
Frequency Index [SAIFI)

Total number of customers

Note: Appendix A contains more detailed mathematical definitions and visualexplanations of these four metrics.

California Public Utilities Commission
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Reliability Indices With and Without Major Event Days

 Reliability indices are reported with and without Major Event Days (MEDs).

 MEDs are defined as days with a daily SAIDI that exceeds a statistical threshold based
on the previous 5 years of data.

« MEDs are high-impact, low frequency events.
« The definition of an MED does not account for causality.

« Earthquakes, storms, and Public Safety Power Shutoff (PSPS) events are considered MEDs
only insofar as the event’s daily SAIDI exceeds Tygp.

« Reliability indices are used to motivate investment decisions that willlead to improvements
in reliability.
« Looking at reliability without MEDs -- utility focuses on how it needs to “improve”
reliability overall, excluding MED.

« Looking aft reliability with MEDs — ufility can see how significant events (that might be
random in occurrence) can dramatically impact customer experience.

SAIDI = System Average Interruption Duration Index

California Public Utilities Commission 17




Drawbacks of Statistical Representation of Data

« The massive size of the utility system— withits regional, climate, and density
variations can make system level reliability indices data challenging to interpret.

« Reliability statistics focus on outage duration and customer counts, which may
obscure regional variation. See the figure below for an illustrative example of this
variation:

2019 San
National | Francisco HItDJir\rl\iI;gI: !
2019 SAIDI | 2018 SAIDI | Average Division SAIDI
SAIDI SAIDI
WIMQUIIED |y 99.9 133.3 56.8 274.6
(minutes)
M MED =345 1 282.9 263.8 71.6 6899.9

(Minutes)
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S SeeeeeeTEETELELTLTLLL
Reliability Reporting Requirements and Potential
Enhancements

« Current reliability reporting requirements:

« Six California utilities are required to report annually on their system reliability.

« The annual reporting template and specifiescomprehensive reporting requirements,
including divisionlevel and historical performance.

« The Decisionalso requires the utilitiesto hold an annual workshop on electric system reliability
and make circuitlevelreliability data available upon request to the public.

« D.16-01-008 is the governing decision, whichincludes the reporting template.

« Future improvementswe wouldlike to see:
« GIS formats of data complete with historicalmetrics.
 Enhanced data granularity (circuitlevel).
« Reliability effects of PSPS and other outage types.
« Narrative description of mitigation measures taken to remediate poor circuit performance.

California Public Utilities Commission 19


https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M157/K724/157724560.PDF

Resiliency and Reliability Overlap

« Describing system resiliency solely using reliability metricsis problematic for the
following reasons:
« Reliabilityis generally thought of as a measure of and perspective on overallsystem
performance (i.e., the averages reflect what the overall system experiences).

« Reliability meftrics used for system planning purposes often intentionally exclude Major Event
Days (MEDs) to avoid the utilities “chasing” low probability events (that are likely random in
nature) with expensive upgrades. This excludes the types of large-scale disruptive events that

resiliency investments are focused on mitigating.

« However, important insights about the duration and frequency of high-impact, low-
frequency disruptive eventscan be gleaned from the current metrics:
« CAIDI including MEDs and all other outage types can tell us the average duration of an
outage for a customeroverall recorded outages each year.

« CAIFlincluding MEDs and all other outage types can tell us the average frequency of
outages for a customeroverall recorded outages each year.

California Public Utilities Commission 20



Resiliency Reflected Within Reliability Indices

+ Use of CAIDI and CAIFl including MEDs and all other outage
types reflects annual system-wide average historical duration
and frequency of outage experienced by the electric
ratepayer. This can serve as a baseline for assessing mitigation
measures through reduction of lost load.

* Mitigation measures within a geographically defined area
might affect the power outagein such a way as tobe
represented by a more gradual decline of lost load that levels
out at an adaptation and duration level represenfing an
improvementfrom the baseline case. System Function

(% of nominal)

+ Reliability Indices data adjustments are needed

«  We would need CAIDI/CAIF metrics on a more
geographically precise level (circuit level) to reflect
location-based experiences and ensure that local

variation in electric system performanceis captured.

* Questions to answer about this approach:
* How granular do we need the CAIDI data to make this

ta

Ty

Customer Lost Load Reduction (kWh) = j Baseline Case = dt — j Build Out Load Case * dt

Ty

Discretionary Load Case

=%

Baseline Case (All load lost)

Priority Load Case

Critical Load Case

usefule
Q Substationlevel2 Circuit level?2

4

t

t

Time (t)

Q Whatis feasible to hav e |OUs provide?
+ Use this for anindividual event vs. whole year?2
Q Do SAIFI and CAIFI converge forsmall sample sizes?
A Can they be interchanged and what is the cutoff?
« CAIDIworst case scenariovs. average (allw/MED); which
captures what we're trying to do bettere
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System Function Relationships to Measure Improved

Resiliency

ENERGY System Function:

+ operafing levels - MW, MW/hrs, MW * hours

+ infrastructure levels -- # lines/circuits functional, # lines/circuits
tripped, # lines/circuits restored

INTERDEPENDENT System Functions:
+ Water/Wastewater

« Gas

« Communications

« Transportation

ECONOMIC System Function:
*« Revenueand productivity due to power disruption
* Income and perishable losses due to power disruption

SOCIAL/EQUITY System Function:
+ # of vulnerable or disadvantaged populationin area served
« # of Critical Facilities

ENVIRONMENTAL System function:
e GHG, Criteria Air Pollutant Emissions

System
Function
F(t)

Preparation Adaptation Recovery

EEE N EEEE NN EEEEEEEEEEESR IIIIIIIH-IIIIIIII

resist & /’
1 absorb ,,
\ ’
\’- L8 B B B B _§ _§ _§ |
| Y J
respond & adapt
2 3 1 4
Time

Disturbance

System function without disturbance

= Original system function in response to disturbance
More resilient system function in response to disturbance

Mechanisms of improving resilience
1: Reduce magnitude of disruption
2: Extend duration of resistance

3: Reduce duration of disruption

4: Reduce duration of recovery

al. (2017))

California Public Utilities Commission

Resilience Trapezoid (adapted from Panteli, et al. (2017); T. Ding, Y. Lin, G. Li, et al. (2017); T. Ding, Y. Lin, Z. Bie, et
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Resiliency Measures to Reflect Accumulated Impacts

Case study:

Energy loss/Food Loss/Income Loss

+ PG&Eturned off power to Ana Patricia Rios’
neighborhood in Sonoma County for eight days in
October -- three atthe beginning of the month and
five near the end.

+ She threw out at least $500 worth of meat, fruit,

100 vegetables, salsas and other food that would have
90 supplied her family with months of meails.
80  Similar losses occurred throughout Rios’ wooded, hilly
C neighborhood, which is mostly home to Hispanic
;9 /70 families. Many are vineyard and hospitality workers,
_ 2 60 and sometimes several families share a house.
©7? 50 + Rios family brings in about $3,500 each month --
BR & $1,000 abov e the federal poverty level for a family of
o 40 five.
¢ 30 + Rios missed eight days of work due to the outages.
MY B + Her husbandlost four days of work because of the
10 i smoke fromthe Kincade Fire 40 miles north
= » Rios family has relied heavily on food bank
0 'E' distributions to feed the family since.
]
n

Jackie Botts, CalMatters, hitps://www.davisenterprise.com/news/local/state-
gov ernment/we-need-the-food-that-we-lost/

]

October 2019 (outage dates estimated)

BEnergy Loss - kWh 0% of Food Loss Oincome Loss as a % of Household Income

California Public Utilities Commission



Discussion and Q&A

California Public Utilities Commission

WebEx Tip

Option 1:

Access the written
Q&A panel here

O Participants  [7] QA

Option 2:

1. Click here to access O particoants 7] QA
the attendeelisttoraise == 7repns 94
and lower your hand.

v Participants

2. Raise your hand by Q search
clickingthe hand icon. N

@ o Your Name Here
Me

3. Lower it by clicking
again.




The Problem to Solve: How can we optimize gri
investments o maximize resiliency?

Los Angeles

Lancaster

Palmdale

Victorville

Santa Barbara ) Santa Clarita

" 'entura Simi Valldy
Oxnard

Highland
Los.Angeles =/ Mopte Pntario

~—Aata Monica

Redlands

Banning
dondo
e Anaheim
Perris
Santa-Ana
Huntington |

Beach Rancho Santa

Margarita

Laguna Niguel Murrieta

County of Los Angeles, Esri, HERE, Garmin, SafeGraph, FAQ, METI/NASA, USGS, Bursau of L.
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The Problem to Solve: How can we optimize grid investments
to maximize resiliency?

4 Pillars of Resiliency Valuation

. Baseline Assessment

. What do wewant to protect and where s ite
.  What threatensite

ll.  How well are we doing now to protectite

Il. Mitigation Measure Assessment
.  What protectionoptions do we havee

Ill.  What does the best job at protecting the most?
V. What doesit cost?

lll. Resiliency Scorecard — scoring resiliency configuration characteristics

IV. Resiliency Response Assessment (post-disruption or modeling) —
.  How welldidthe investmentsdo in reaching resiliency targetse
Il.  Did the investmentsreduce impacts on the community?

California Public Utilities Commission



R
Resiliency Valuation Methodology - 4 Pillars

. Baseline Assessment:

1)
2)
3)
4)
5)

6)

Define Geographical area of study

Define Load Tiers or Consequence Categories (Critical, Priority, Discretionary)
|dentify Resiliency Targets within Load Tiers

Define Hazards to consider (All-Hazard assessment, analysis, ranking, weighting)

Conduct assessment of current Resiliencywhen disrupted from Hazard 1, Hazard 2,
Hozard 3 (according to Hazard assessment)

Results of Resilience Assessment — Identify Resiliency deficits and priorities and Resiliency
Metric Reporting of Baseline levels

Il. Mitigation Measure Assessment

1)
2)

3)

ldentify potential mitigation measure options

ﬁ\ssessdo??ili’ry of each mitigation option to reach Resiliency Targets for Hazard 1, Hazard 2,
azar

Compare costs of each mitigation option to reach Resiliency Targets for Hazard 1, Hazard
2, Hozard 3

California Public Utilities Commission



R
Resiliency Valuation Methodology - 4 Pillars

lll. Resiliency “Scorecard”

1)

2)
3)

V.

1)
2)

3)

Resiliency Scorecard is a suggested tool that provides a basic benchmark of
achievement butrecognizes that more can be done.

Scoring reflectsresiliency configuration characteristics.

Scoring system provides for different areas of improvement (e.g. 100% resilience
targets are met, but configuration uses 70% fossil fuel resources to meet those
targets, improvement would be to decrease fossil fuel resources while maintaining
targets. Would result in a higher “score.”

Resiliency Response Assessment (computer modeling or post-disruption approach):
Conduct Baseline Assessment (1-6).

After implementation of chosen mitigation measure option, conduct annual data
collection of Resiliency Metrics,

Assess achievement of Resiliency Targets and any changes in Community Impacts

California Public Utilities Commission



Resiliency Valuation Methodology
4 Pillars of Resiliency Valuation — The Details
. Baseline Assessment

Il. Mitigation Measure Assessment

lll. Resiliency Scorecard

V. Resiliency Response Assessment (post-disruption)

California Public Utilities Commission



Resiliency Valuation Methodology

. Baseline Assessment

Based on:
* Electrical infrastructure
» City or County Lines
* Project scope

» Local/Tribal Gov't Hazard Mitigation
plans

Identify:

» Resource availability/ limitations such
as land available, zoning, current
generation and/or storage

« Commercial and industrialeconomy
* Wealth disparities
» Population demographics and needs

Map:

» Critical Facilities, Critical Infrastructure,

Essential service assets, C & |, retail,
residential

1. Define
Geographical Area
of Study

California Public Utilities Commission

2. Define Load T Tier

Assets: Critical,
Priority, Discretionary

Load Tier assets example:

* Critical:
Critical Facilities, Critical
Infrastructure, Medical Baseline,
Emergency 15 Responder systems,
DAC, VC, Food Banks, Evacuation
Centers

* Priority
Essential services such as gas
stations, charging stations, banks,
food supply chain: grocery stores,
food distribution centers, agricultural
centers

* Discretionary
Commercial/Industrial, Retail stores,
residential neighborhoods,
recreational centers

* Who defines what isin these Load Tier
assetse Collaboration between:

% Local Government/Tribes
< |OUs

3. Identify Resiliency

Targetsin Load Tiers

-

 Resilience durationrequired

* Maximum duration of outage to
withstand

» # and % of Critical, Priority and
Discretionary loads served

« # of Critical Facilities

« # of Emergency Services

» # of CriticalInfrastructure

« # of Community Resource Centers
» # of EssentialServices

* # of Cumulative Customerswithout
power

\ «» Developers /

N

~

/




R
Resiliency Valuation Methodology

l. Baseline Assessment g T TCCLIIT

1. Define Geographical Area of Study

« Each area of consideration has unique
location-based considerations of
hazards, resources, and demographics.

« Collaboration between local and tribal
governments and ufilitiesis critically
important.

T o

T
Los/Angeles

* Local & Tribal governments understand
their communities needs best, have
knowledge of criticalinfrastructure,
Emergency planning, Hazard Mitigation
Plans, zoning, business and residential S
development plans, economic s

dynamics, and socio-economic impacts. o , R
. . . e "
« Location based mapping f:cm resultin S v s s e S ' Los Angeles Gounty pubtc works
optimized resiliency planning. I i | T
mm:mwm 2018 = - | All-Hazards Mitigation Plan

California Public Utilities Commission



Resiliency Valuation Methodology
|. Baseline Assessment

* Electrical infrastructure
» City or County Lines
* Project scope

» Local/Tribal Gov't Hazard Mitigation
plans

Identify:

» Resource availability/ limitations such
as land available, zoning, current
generation and/or storage

« Commercial and industrialeconomy
* Wealth disparities
» Population demographics and needs

Map:

« Critical Facilities, Critical Infrastructure,
Essential service assets, C & I, retail,
residential

N

1. Define

Geographical Area
of Study

California Public Utilities Commission

/Based on: \

/

2. Define Load Tier
Assets: Critical,
Priority, Discretionary

Load Tier Assets example:

* Critical:
Critical Facilities, Critical
Infrastructure, Medical Baseline,
Emergency 15 Responder systems,
DAC, VC, Food Banks, Evacuation
Centers

* Priority
Essential services such as gas
stations, charging stations, banks,
food supply chain: grocery stores,
food distribution centers, agricultural
centers

* Discretionary
Commercial/Industrial, Retail stores,
residential neighborhoods,
recreational centers

* Who defines what isin these Load Tier
assetse Collaboration between:

% Local Government/Tribes
<+ |OUs
«» Developers

3. Identify Resiliency

Targetsin Load Tiers

-

N

Resilience durationrequired

Maximum duration of outage to
withstand

# and % of Critical, Priority and
Discretionary loads served

« # of Critical Facilities

« # of Emergency Services

» # of CriticalInfrastructure

« # of Community Resource Centers
» # of EssentialServices

* # of Cumulative Customerswithout
power

~

/




Resiliency Valuation Methodology
|. Baseline Assessment

2. Define Load Tier Assets: Critical, Priority,

Discretionary

» Load Tier Assets should reflect resiiency priorities and goals
=» Electric utilities may prioritize electric utility infrastructure
= Local/Tribal government may prioritize community/societal
resiliency

+ Resiliency metrics will pivot off these defined Load Tiers

Critical loads Crifical Facilities, Emergency 15 Responders, Community
Resource Centers, Charging stations, evacuation centers,
hospitals, critical infrasiructure (water, waste-water, natural gas,

communication, fransportation, data centers), local and tibal
government buildings

Priority loads Essential services such as gas stations, charging stations, banks,
food supply chain: grocery stores, food distribution centers,
agricultural centers, restaurants), minimum load to residentsto
maintainrefrigeration, critical infrastructure not included as
Critical Facilities (data centers, water delivery system, waste,
communication and transportation systems)

Discretionary All otherloads =& Commercial/Industrial, Retail stores, residential
loads neighborhoods, recreational centers

California Public Utilities Commission

Los Angeles County Fire Department
Figure 3-10

2019 Los Angeles County
All-Hazards Mitigation Plan




Resiliency Valuation Methodology

. Baseline Assessment

/Based on: \

* Electrical infrastructure
» City or County Lines
* Project scope

» Local/Tribal Gov't Hazard Mitigation
plans

Identify:

» Resource availability/ limitations such
as land available, zoning, current
generation and/or storage

« Commercial and industrialeconomy

* Wealth disparities

» Population demographics and needs

Map:

« Critical Facilities, Critical Infrastructure,
Essential service assets, C & I, retail,
residential

1. Define

Geographical Area )
- of Study

California Public Utilities Commission

2. Define Load T Tier

Assets: Critical,
Priority, Discretionary

Load Tier assets example:

* Critical:
Critical Facilities, Critical
Infrastructure, Medical Baseline,
Emergency 15 Responder systems,
DAC, VC, Food Banks, Evacuation
Centers

* Priority
Essential services such as gas
stations, charging stations, banks,
food supply chain: grocery stores,
food distribution centers, agricultural
centers

* Discretionary
Commercial/Industrial, Retail stores,
residential neighborhoods,
recreational centers

* Who defines what isin these Load Tier
assetse Collaboration between:

% Local Government/Tribes
< |OUs

\ «» Developers /

3. Identify Resiliency
Targetsin Load Tiers

 Resilience durationrequired

* Maximum duration of outage to
withstand

» # and % of Critical, Priority and
Discretionary loads served

« # of Critical Facilities

« # of Emergency Services

» # of CriticalInfrastructure

« # of Community Resource Centers
» # of EssentialServices

* # of Cumulative Customerswithout
power




Resiliency Valuation Methodology
|. Baseline Assessment

3. Identify Resiliency Targets - Measurements of Performance Based Design

A minimum level of resiliency could be defined as We want to show that:
maintaining CriticalTier load levels for a defined duration. 1. Community resiliency has improved,

2. But we also want to show the mitigation measure chosen has
When comparing resiiency measures to maintain power the highest resiliency capacity against the most potential hazards,

within the defined geographical area during a disruption
event, the level of public benefit provided within that
geographical area could be quantified by noting:

3. And we want the cost-effectiveness measure to indicate what
that resiliency capacity costs so that when choosing resiliency
mitigation measures, we are balancing cost with resiliency

« # of Critical Facilities supported at X% of load lev el capacity.

« # of Community Resource Centers at X% of load 4. GHG and PM levels over time (over what time are they emitted)
lev el with these resiliency measures would factor in as a ranking

« # of Charging stafions (cars, laptops, phones) with attribute.

Y capacity of charging™
- # food storage/prep facilities av ailable (freezers,
fridge, grocery stores, restaurants, food banks)

5. The contributions of the mitigation measure to "Blue Sky"
operations would also be factored in as a ranking attribute. This

« # of banks, gas stations attribute would be ranked by how much the measure contributes
« # of other facilities providing social continuity to grid and state policy goals. Does it contribute to DER
(schools, preschools, daycare, businesses) goals? Does it reduce utility infrastructure investment? Does it
1 As V2B technology becomes adopted, this charging capacity reduce ratepayer costs? Does it reduce DAC, L- community
can present both load requirement and mobile generation which rates? Does it contribute to eliminating racism and balancing

could also expand the effective geographical boundary of public

o 5 o . :
bensfit of the mitigation measure being studied. equity in the energy system? Does its installation and operation

contribute to the local economy?

California Public Utilities Commission



Resiliency Valuation Methodology
|. Baseline Assessment

3. Identify Resiliency Targets - Measurements of Performance Based Design

Resiliency Metrics List - DRAFT

The metrics below are a preliminary list of potential metrics fo be used to determine a Baseline Assessment of resiliency, as well as assess the effectiveness of mitigation measures
designed to increase resilience.

. Geographical boundaries
. Performance data
. Expected Energy Not Served (EENS)
. CAIDI/CAIF
. MGs in area - pre/post disruption: duration, Energy served, energy not served, CF/services included in load
. Circuit load profiles (blue sky)
. Circuit reliability metrics w/MED, planned outages and ISO outages, PSPS outages
. Data from the Rotating Outage report that may have relevance forresiliency reporting such as:
. Substation areas - this is more for everyone
. Mid feeder areas -- who stayed online, who would have lost power, how many customers in what category, and CF, CRC

. Ovutage (Islanded) performance:
. Outage (islanded) performance on circuit by circuit basis

. How much of the load are they picking up?
. If any load curtailment:
. How did they curtail? (utility driven or customer cooperation?)
. How did they choose to curtail what they did2 (Load Tier assets — Critical, Priority, Discretionary)
. What durations did they experience?
. Cause of outage?
. How many outages/when in the last 1 yr, 3 yr, 5yre

California Public Utilities Commission
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Resiliency Valuation Methodology

l. Baseline Assessment

3. Identify Resiliency Targets - Measurements of Performance Based Design

Resiliency Metrics List - DRAFT

The metrics below are a preliminary list of potential metrics fo be used to determine a Baseline Assessment of resiliency, as well as assess the effectiveness of mitigation measures
designed to increase resilience.

. Community Data
. # of residential customers
. # of non-residential customers
. # of Medical Baseline, DAC, VC, LI
. SGIP data maps
. Tribal population data and geography
. Local governments affected/geographical areas
. Median income
. Food Bank data
. Business (Comm/Indus/Retail)
. Revenue and/or production costs
. Lag timeinrecovery of costs
. Customer outage costs vs Utility outage costs — Value of Service or Value of Lost Load
. Any data on non-MG participants that used power or the assets powered within the MG during any of these outages?

. Community Outage Impact Data

. Cumulative daily # of customers without power / served with MG
. # of Critical Facilities, Community Resource Centers, Emergency 15" Responder resources without power / served with MG

California Public Utilities Commission
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Resiliency Valuation Methodology

l. Baseline Assessment

3. Identify Resiliency Targets - Measurements of Performance Based Design

Resiliency Metrics List - DRAFT

The metrics below are a preliminary list of potential metrics fo be used to determine a Baseline Assessment of resiliency, as well as assess the effectiveness of mitigation measures
designed to increase resilience.

. Infrastructure Data

. ENERGY infrastructure:
. Energy infrastructure - substations, Transmission, circuits, distribution feeders
. EV charging infrastructure
. Current energy generation resources
. Current energy storage resources
. Fuel Type/source
. GHG emission data?

. COMMUNITY Infrastructure:
. #, location and load of Critical Facilities, Community Resource Centers, Emergency 1st Responder resources
. #, location and load of essential services (food supply chain, gas, EV (see below), banks, pharmacies, schools/childcare)
. Location and load of Critical Infrastructure (other than energy)- water (emergency response and potable), telecommunications, fransportation

+  Mitigation Measure Options
. CapEx and O&M costs of mitigation measures they considered
. Comparative recovery costs before and after mitigation measure implementation

California Public Utilities Commission



Resiliency Valuation Methodology
. Baseline Assessment

*For defined geographical area:

*Determine primary disruptive hazards
within geographical scope, apply

w eightings and rankings according to
probability, magnitude, geographical
impact and economic impact
*Climate Change hazards such as:
*Extreme weather,

*Sealevelrise

*Cybersecurity hazards

*Physical attack hazards

*|dentify impact on Load Tier Assets

*Who conducts all-Hazard assessmente:
*Cities, Counties, Local Govermnmment
oHazard Mitigation Plans

oUNDDR Disaster Resilience Framework for
Cities/Counties

*|OUs
oRAMP (modified)

4. Conduct All-Hazard
Assessment for defined
geographical area

California Public Utilities Commission

5. Conduct current

Resiliency Assessment
baseline of Load Tiers

For each hazard (in ranking/ weighted
order):

» Graph historical load not served (CAIDI
w/MED) over time for geographical
scope

» Graph project ed load not served
(CAIDIW/MED) over time for
geographical scope

* |[dentifyimpactson resiliency targets

* Evaluate utility costs of Energy Not
Served

* Evaluate public costs of Energy Not
Served

7

<> Interruption Cost Estimator (ICE)*
% Value of Service estimates *

\ *with updated surveys /

~

From results of Baseline
Assessment:

* |dentify priority resilience
deficits

* |dentifyresilience priorities

* |dentifyresilience metrics to
assessment mitigation
impacts

6. Results of Resiliency

Baseline Assessment




Hazards to Mitigate with Resiliency Measures

Table ES-2 Nevada Coumty Hazard Identification Assessment

Probabality of Climate
Nevada Cou nty Geographic Future Magnitude/ Change
Local Hazard MITIgOTIOh Plan UdeTe Hazard Extent Occurrences Severity Significance  Influence
A UgUST 2017 Agr Hazards: Severe Weather/Inseet Pests Sigmficant  Highly Likely Crtical High High
Avalanche Lirmuted Highly Likely Neglynble Low Lo
Chmate Change Extensive  Likely Crtical Medium High
Dam Falure Siguficant  Oecasional Catastrophic High Lo
Dirought and Water Shortage Extensive Likely/ Oceasional  Crateal Medium Liowar
U N i -I-e d N a -I-i ons O ffi ce for Farthguake Extensive  Unlkely Crtical Medium Lovw

Floyesd: 100 S —year Extensive (decasu }Il:!lfL.'u]iku]}' Crneal I lig}l Medmm

Di SASs Te r R i S k R e d ucC Ti on Flood: Localised /Stormwater Sigmificant  Hughly Likely Limuted Medium Medmm
(U N D R R) — Disqs‘l’er Hazardous Matenals Transportaton Lovw

(interstates, ralroads, pipelines) Limated Likely Lirmuted Medium

oge
ReS“lence Scorecq rd for Landshde, Debris & Mud Flows Sigmficant  Likely Crtical Medium Low
Ci‘l‘ies - Quick Ris k Levee Failure Lirmuted Unlikely Lirmuted Low Lo

Severe Weather: Extrerne Cold, Snow, Medmm

Esti m G'l'or iOOI . prov i d es and Freese Sigmificant  Hughly Likely Limuted Medium
O frO m eWO rk for | OC Ol Severe Weather: Extrermne Heat Sigmificanmt  Likely Crnucal Medium Medmum

evere Weather: Heavy Raing and Storms Sigmificant Highly Likely Crtical Medium High

g OV e Mnmm e nTS TO OS S ess (wind/ tornado S hal, hehtrng)

H H Subsidence Swmficant  Likely Neglnble Medium Medmm
hazards unique to their , — — —
Voleano Sigruficant  Unhkely Lirmuted Low Lo
ared. Wildfire (smoke, tree mortality, High
conflagration) Extensive Highly Likely Catastroplue Hagh

California Public Utilities Commission




Hazards to Mitigate with Resiliency Measures

egena

Los Angeles

USA Flood Hazard Areas

1% Annual Chance Flood Hazard

0.2% Annual Chance Flood Hazard
Regulatory Floodway

Special Floodway

Future Conditions 1% Annual Chance
Flood Hazard

Area with Reduced Risk Due to Levee

Utilities Fire Threat Areas - Tier 2 - Elevated (CPUC)

Utilities Fire Threat Areas - Tier 3 - Extreme (CPUC)

Liquefaction Zones (CGS)

] ==
County of Los Angeles, Esri, HERE, Garmin, sz:‘:_\_’iraoh, FAQ, T‘E'I/NASA, US_fGS‘ Bureau of L...

California Public Utilities Commission




Risk Assessment Mitigation Phase (RAMP)

SCE WMP Proposed SCE RAMP Proposed Mitigation
Mitigation Measures & | Measures,

Budgets Budgets,
Risk Impacts and RSE

| Capital Investments

P
Acthain Activity/Program teull 28 |

pres: — wame santvme | gmawe | cptn | osw | wme e s st
e e
o AT-I GEEP Wi MEtgarisa Program Swsy A
= -
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; f— s -
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5
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o
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L Owerhesd Coadertoe Fragram (Ram & Covers

!!!!!EEE?EEEEEEEE!HM BEElEEEcEEEEE:cef BEEE2 222

|PEPE Prosst and Supprt Fenciions 3am 1ma e

T o ere—" ) e ]

N

Hgs-pmrizrring Lamsstar Woastser ko brg Spten
Cwicp: Anst Ba bbbty asd Rk Al pticn Capabslity
e e Corarad Coriias Prograns =y i I P T T
Tl sation f Uncergrouncing is HERA
‘Lompoaite Poler and Crosamis 51 Furw Baeumtant Fabe (W2 Scope| st ] Hoa E1ER) x a5 T O 136 DOLES AR Cobor Lagesd o of taua Capead G QM 58]
Brares Lira Pestestizs Coratagy - e = — — = T T E]
Baracts Lostrsied Astsmuate Ascsur lmedisioey as Imupaction asd [T | = f-—Tn s14L
Barncts Lamtroled Ascmutc Recicur Setting Updstna s Cperatizral Fraciom () 5
“Crcait Breaker Fast Cune Al et ol "Canditional Awarene. | = 1533 e
Hazard Tres Mitigation Frageam (HTMF] MA =S [Coparcec Wegmtanicn Maragemens ) a0z = ST w3a aom im ‘200 Resporss and Becovery (A EE) a o &00
Loparaded foie Braterg A a8 - LS S
Ixarded Cesrancs Siitances st tine of munmsraocs s ms
DF: | gasnary imme com and rensai - as
UDAR razastizes St Traremien s 1z
ToTAE (T [ETEaa | FLEm T =] s frET)

44 mitigations 10 mitigations
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Resiliency Valuation Methodology
. Baseline Assessment

ﬁor defined geographical area: \

*Determine primary disruptive hazards
within geographical scope, apply
weightings and rankings according to
probability, magnitude, geographical
impact and economic impact 5. Conduct current

*Climate Change hazards such as: Resiiency Assessment

sExtreme weather, baseline of Load Tiers
*Sealevelrise

*Cybersecurity hazards

*Physical attack hazards For each hazard (in ranking/ weighted From results of Baseline \
order): Assessment:
*|dentify impact on Load Tier Assefts » Graph historical load not served (CAIDI « |dentify priority resilience
w/MED) over time for geographical deficits
*Who conducts all-Hazard assessmente: scope

* |dentifyresilience priorities
*Cifies, Counties, Local Government » Graph project ed load not served

e - * Identifyresiience metrics to
*Hazard Mitigation Plans (CAIDIwW/MED) overtime for assessment mitigation
*UNDDR Disaster Resilience Framework for geographical scope impacts
Cifies/Countfies * |dentifyimpactson resiliency targets

*10Us . * Evaluate utility costs of Energy Not

*RAMP (modified)

Served

* Evaluate public costs of Energy Not

Served
\ <> Interruption Cost Estimator (ICE)*

4. Conduct All-Hazard

6. Results of Resiliency

Baseline Assessment

o5 Value of Service estimates *

*with updated surveys
Assessment for defined

geographical area

California Public Utilities Commission
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Resiliency Valuation Methodology

l. Baseline Assessment

5. Conduct Current Resiliency Assessment - Baseline of Load Tiers

For each hazard (in ranking/ weighted order):
*Graph historical load not served (CAIDI w/MED) over time for geographical scope

*Graph projected load not served (CAIDI w/MED) over time for geographical scope
*|dentify impacts on resiliency targets
*Evaluate utility costs of Energy Not Served
*Evaluate public costs of Energy Not Served
* Interruption Cost Estimator (ICE)*
o Value of Service estimates *
* with updated surveys

California Public Utilities Commission



Resiliency Valuation Methodology

. Baseline Assessment

/-For defined geographical area: \

*Determine primary disruptive hazards
within geographical scope, apply

w eightings and rankings according to
probability, magnitude, geographical
impact and economic impact
*Climate Change hazards such as:
*Extreme weather,

*Sealevelrise

*Cybersecurity hazards

*Physical attack hazards

*|dentify impact on Load Tier Assets

*Who conducts all-Hazard assessmente:
*Cities, Counties, Local Govermnmment
*Hazard Mitigation Plans

* UNDDR Disaster Resilience Framework for
Cities/Counties

*|OUs
*RAMP (modified)

N

4. Conduct All-Hazard

Assessment for defined
geographical area

California Public Utilities Commission

5. Conduct current

Resiliency Assessment
baseline of Load Tiers

For each hazard (in ranking/ weighted
order):

» Graph historical load not served (CAIDI
w/MED) over time for geographical
scope

» Graph project ed load not served
(CAIDIW/MED) over time for
geographical scope

* |[dentifyimpactson resiliency targets

* Evaluate utility costs of Energy Not
Served

* Evaluate public costs of Energy Not
Served

7

<> Interruption Cost Estimator (ICE)*
% Value of Service estimates *

\ *with updated surveys /

From results of Baseline
Assessment:

* |dentify priority resilience
deficits

* |dentifyresilience priorities

* |dentifyresilience metrics to
assessment mitigation
impacts

6. Results of Resiliency
Baseline Assessment



R
Resiliency Valuation Methodology

l. Baseline Assessment

6. Results of Resiliency Baseline Assessment

From results of Baseline Assessment:

s|dentify priority resilience deficits

s|dentify resilience priorities

s|dentify resilience metrics to assessment mitigation impacts

California Public Utilities Commission



Resiliency Valuation Methodology
4 Pillars of Resiliency Valuation — The Details
. Baseline Assessment

Il. Mitigation Measure Assessment

lll. Resiliency Scorecard

V. Resiliency Response Assessment (post-disruption)

California Public Utilities Commission



Resiliency Valuation Methodology
Il. Mitigation Measure Assessment

* Using Resiliency Targets as
guidelines develop mitigation
measure options

* |dentify Mitigation Measure
Characteristics

* Identify costs (CapEx and O&M)

1. ldentify Mitigation
Measure Options

California Public Utilities Commission

o

* [dentify ability of Mitigation Measure to
reach Resiliency Targets

*
°

K/
A X4

*
L4

R/
*

®
%

*
°o

K/
A X4

®
%

2. Assess ability of
mitigation measures to

reach Resiiency Targets for
Hazards (in ranking order)

Resilience duration required
Maximum duration of outage to
withstand

# and % of Critical, Priority and
Discretfionary loads served

# of Critical Facilities

# of Emergency Services

# of Critical Infrastructure

# of Community Resource Centers
# of Essential Services

# of Cumulative Customers without
power

/

* |dentify Risk-Spend Efficiency levels
of Mitigation Measure Options
according to highest level of
Resiliency Targets met for highest
ranking Hazards

* Combine Resiliency Scorecard
results with All-Hazard Mitigation
Analysis in comparison of
Mitigation Measure Options

3. Compare costs of
Mitigation Measures

Options that achieve
highest lev el of Resilience




R
Resilience Mitigation Measure Characteristics

Mitigation Measure Characteristic

Start-up or islanding crossover transition fime (intermittent Time — minutes, hrs
downfime before specified backup is available)

Nofification time/Advanced notice needed for backup Time —minutes, hrs
available at specified load/duration

Duration of backup - with no other inputs Time —minutes, hrs

Load Capacity (which loads are backed up and how much load RaAamYAdie
(Critical, Priority, Discretionary)

Fuel Type/Fuel Availability Unit of fuel, availability before/during islanding
Emissions level - GHG and particulates MMCQO2, PPM

Geographic boundar Location on geographic map, sq ft, sgq mi

California Public Utilities Commission



Resiliency Valuation Methodology
Il. Mitigation Measure Assessment

-

\

Ca

* Using Resiliency Targets as
guidelines develop mitigation
measure options

* |dentify Mitigation Measure
Characteristics

* Identify costs (CapEx and O&M)

1. ldentify Mitigation

Measure Options

lifornia Public Utilities Commission

J

2. Assess ability of
mitigation measures to
reach Resiiency Targets for
Hazards (in ranking order)

* [dentify ability of Mitigation Measure to
reach Resiliency Targets

<> Resilience duration required

X Maximum duration of outage to
withstand

%  # and % of Critical, Priority and

Discretfionary loads served
# of Critical Facilities
# of Emergency Services
# of Critical Infrastructure
# of Community Resource Centers
# of Essential Services

# of Cumulative Customers without
power

-

* |dentify Risk-Spend Efficiency levels
of Mitigation Measure Options
according to highest level of
Resiliency Targets met for highest
ranking Hazards

* Combine Resiliency Scorecard
results with All-Hazard Mitigation
Analysis in comparison of
Mitigation Measure Options

~

3. Compare costs of
Mitigation Measures

Options that achieve
highest lev el of Resilience




Resiliency Valuation Methodology
Il. Mitigation Measure Assessment

-

* Using Resiliency Targets as
guidelines develop mitigation
measure options

* |dentify Mitigation Measure
Characteristics

* Identify costs (CapEx and O&M)

\

1. ldentify Mitigation

Measure Options

California Public Utilities Commission

S

2. Assess ability of
mitigation measures to

reach Resiiency Targets for
Hazards (in ranking order)

* [dentify ability of Mitigation Measure to
reach Resiliency Targets

<> Resilience duration required
X Maximum duration of outage to
withstand
%  # and % of Critical, Priority and
Discretfionary loads served
X # of Critical Facilities
<  # of Emergency Services
% # of Crifical Infrastructure
< # of Community Resource Centers
<> # of Essential Services
% # of Cumulative Customers without
power

\_ /

* |dentify Risk-Spend Efficiency levels
of Mitigation Measure Options
according to highest level of
Resiliency Targets met for highest
ranking Hazards

*Combine Resiliency Scorecard
results with All-Hazard Mitigation
Analysis in comparison of Mitigation
Measure Opftions

3. Compare costs of
Mitigation Measures
Options that achieve
highest lev el of Resiience



All-Hazard Approach to Assess Resiliency Measures

Mitigation measures to achiev e the minimum resilience lev el for the geographic area defined would be compared in
terms of cost, effectiveness (based on the effect on theresiiency trapezoid and/or meeting resiiency targets) and the
degree to which the measure would mitigate v arious hazards (risk-assessment based on weighted all-hazard probability
and impact analysis).  This type of mitigation measure comparison may rev ealv ulnerabilities and benefits previously

unreadlized.

As an example:
i. Measure A mitigates Hazard Z
ii. Measure B mitigatesHazardZ & Y
ii. Measure C mitigatesHazard X
iv. Measure D mitigatesZ, Y & X
v. Measure D offers highest level of resilience -- at what cost?
vi. Compare with costs of either Meas. A + Meas B. + Meas. D OR Meas B + Meas. D
vii. Compare with Resilience Measure Characteristics (notification, crossover, duration, fuel type, load capacity, emissions,
geographical impact)

Measure Mitigates Hazard Ranking Resiliency Trapezoid
A JA 1 $40,000 Preparation
B Z,Y 2 $100,000 Preparation/Magnitude
(of X 1 $400,000 Adaptation/Recovery
D Z, Y, X 3 $520,000 Preparation (Z, Y), Magnitude
(Y), Adaptation (X), Recovery
(X)

*Cost figures are arbitrary and for illustration purposes only

California Public Utilities Commission



Resiliency Valuation Methodology
4 Pillars of Resiliency Valuation — The Details
. Baseline Assessment

Il. Mitigation Measure Assessment

lll. Resiliency Scorecard

V. Resiliency Response Assessment (post-disruption)

California Public Utilities Commission



Resiliency Valuation Methodology
lll. Resiliency Scorecard

Resiliency “Scorecard”

1)

2)

3)

Resiliency Scorecardis a tool that aims to provide a mechanism for comparing
resiliency solution configurations that recognizes a basic benchmark of
achievement and provides forimprovement.

Scoring system provides for different areas of (potentially ongoing) improvement
(e.g. 100% resilience targets are met, but configuration uses 70% fossil fuel resources
to meet those targets. Improvementwould be to decrease fossil fuel resources
while maintaining targets which would resultin a higher “score”).

Areas to be scored and scoring mechanisms could be determined by a Resiliency
Scorecard Working Group. Review and updates of the Scorecard could happen
periodically (e.g. every 3 yrs) to capture acknowledgement of Scorecard
effectiveness, changing technologies and a changing energy environment.

California Public Utilities Commission



Resiliency Valuation Methodology
lll. Resiliency Scorecard (draft)

Resiliency Scorecard: Score
Mitigation Measure
Characteristics

Duration of backup - with no
other inputs

Resiliency Scorecard:

Mitigation Measure
Characteristics

Start-up/ islanding /isolation/
crossover transition time
(intermittent downtime before

1
2 oge ege . .
3 Resiliency Scorecard: specified backup is available
48 hrs (2 days 4 Mitigation Measure ‘l_ o
96 hrs (4 days 5 Characteristics 4
— 3
6 [ w-omn R
3 .
Load Capacity (which loads are Onsite, produced 3 1
backed up and how much load P'ed.'"fms"”d”’e 2 _
(Critical, Priority, Discretionary) 2 Notification time/Advanced
m__ 1 notice needed for backup
Emissions level- GHG and available at specified
Critical varticulates load/duration
90 - 100% 9 4 | O0-1min
50 90% 6 3 2osmn [
- sandirds ~ssomn
ity 7 : EEET TR
1 :
90 - 100% 6 1
50 - 90% 8 Blue Sky Services
0-50% 4 Demand Response 2
Discretionar Voltage/Frequency 1
90 - 100% 3 Wholesale participation 1
50 - 90% 2

0 - 50% 1
California Public Utilities Commission




Resiliency Valuation Methodology
4 Pillars of Resiliency Valuation — The Details
. Baseline Assessment

Il. Mitigation Measure Assessment

lll. Resiliency Scorecard

V. Resiliency Response Assessment (post-disruption)

California Public Utilities Commission



Resiliency Valuation Methodology
V. Resiliency Response Assessment

2. Annual (¢) update
of Baseline Assessment

- Conduct Baseline / to capture changes §

Assessment (1-6) pre-
implementation of

mitigation measure * In Planning stage use computer
modeling to assess achievement of
resiliency targets

* Afterimplementation of chosen *During and post disruption event,

1. Identify Mitigation mitigation measure option, conduct collect data to reflect
Measure Options annual data collection of Resiiency achievement of resiliency targets
Metrics

3. Assess achievement

of Resiliency Targets

\_ /

California Public Utilities Commission



Resiliency Valuation Methodology
V. Resiliency Response Assessment

4 N 2. Annual (2) update
of Baseline Assessment

- Conduct Baseline to capture changes

Assessment (1-6) pre-
implementation of
mitigation measure

* |n Planning stage use computer
modeling to assess achievement of

. . resiliency targets

* Afterimplementation of chosen *During and post disruption event,

collect datato reflect

mitigation measure option, conduct
annualdata collection of Resiiency achievement of resiliency targets

Metrics

1. ldenftify Mitigation

Measure Options

3. Assess achievement

of Resiliency Targets

California Public Utilities Commission



Resiliency Valuation Methodology
V. Resiliency Response Assessment

- Conduct Baseline / to capture changes

Assessment (1-6) pre-
implementation of
mitigation measure

* Afterimplementation of chosen

1. ldentify Mitigation ( or
annual data collection of Resiliency

Metrics

Measure Options

\_

mitigation measure option, conduct

4 N 2. Annual (2) update
of Baseline Assessment

/

California Public Utilities Commission

* InPlanning stage use computer
modeling to assess achievement of

resiliency targets
*During and post disruption event,
collect datato reflect
achievement of resiliency targets

3. Assess achievement
of Resiliency Targets



Next Steps: Applying the Methodology to Evaluate
Resiliency

. Applico’rion -
* What tools currently exist or are in development that can be applied?

» Should the Commission undertake an initiative to apply this methodology to existing
mlcrogrlds’c‘

«  Equity --
*How can we ensure these metrics are not biased and are focused on equity?

*How can metrics like medianincome and Rercen’ro ge of medianincome be used to
more realistically inform understanding of the accumulations of risk and impacts?

*How can we use data and metrics to ensure we are focusing on communitiesin
need and compensating resiliency measures in a way that promotesthemin DAC

« Policy --
s Are public, ratepayer benefits accrued when providing backup to customers
whenthe grid is de-energized?
*Who should get fo make the decision on what to pay on behalf of whom®e
*Who is exercising that subjective value judgment? CPUC? Individual households?
Local governments?

<What is reasonable?

California Public Utilities Commission



Discussion and Q&A

California Public Utilities Commission

WebEx Tip

Option 1:

Access the written
Q&A panel here

O Participants  [7] QA

Option 2:

1. Click here to access O particoants 7] QA
the attendeelisttoraise == 7repns 94
and lower your hand.

v Participants

2. Raise your hand by Q search
clickingthe hand icon. N

@ o Your Name Here
Me

3. Lower it by clicking
again.




Upcoming Meetings

- Wednesday, May 12, 2021, 3-4:30PM
Topic: Value of Resiliency — Interruption Cost Estimator (ICE),
presentatfion by Lawrence Berkeley Labs

« Wednesday, May 19, 2021, 2-4PM

Topic: Value of Resiliency - Pillar |: Baseline Assessment, additional
presentations TBD

California Public Utilities Commission
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Rosanne.Ratkiewich@cpuc.ca.gov
Julian.Enis@cpuc.ca.gov

https.//www.cpuc.ca.gov/resiliencyandmicrogrids/



