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WebEx and Call-In Information

Join by Computer:
https://cpuc.webex.com/cpuc/onstage/g.php?MTID=ef4eecaf4299941849d9dea5af13ce0503
Event Password: GRMG (case sensitive)

Meeting Number: 2482 667 5651

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/resiliencyandmicrogrids.

* This meeting will be recorded and a Statf Summary Report will be sent to the Service List summarizing the discussion.

*  While one or more Commissioners and/or their staff may be present, no decisions will be made at this meeting.

California Public Utilities Commission 2


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

WebEx Logistics

WebEx Tip
« All attendees are muted on entry by default. Access the written
« Questions can be asked verbally during Q&A panel here
Q&A segments using the “raise hand” \
function. 1. Click here to access -
the attendee list to raise > & Particpants Qa

* The host will unmute you during Q&A

: . : and lower your hand.
porfions [and you will have a maximum

of 2 minutes to ask your question]. © Participants %
» Please lower your hand after you've 2. Raise your hand by —
asked your question by clicking on the clicking the hand icon. ~_| | . ...

“raise hand” again.

* |If you have another question, please
“re-raise your hand” by clicking on the
“raise hand” button twice.
« Questions can also be written in the Q&A
box and will be answered verbally during g%%?iﬁgyggcrzlio
Q&A segments. settings here

3. Lower it by clicking @ o 1o temstere
again.
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e
WebEXx Event Materials

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

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

English © San Francisco Time

Event status: Mot started (Register)

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

Join Event Now

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

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: RIMWG [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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Microgrids R.19-09-009 Track 5 Workshop Schedule

Track 5 Schedule

Event Date

Econ'onuc & Equity Impacts of Large Disruptions, Quarter 2, 2022
public workshop(s)

Definitions, Metrics, Tools, and Methods, public Ouarter3, 2022
workshop(s)

Informing Grid Planning, public workshops ] Quarter 4, 2022
Staff Proposal ] Quarter 1, 2023
AL] Ruling Establishing 2023 Scheduling & Activities | Quarter 1, 2023
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Agenda

I. Introduction (CPUC Staff) 10:00a — 10:05a
. WebEx logistics, agenda review

II. Opening Remarks by Commissioner Shiroma 10:05a — 10:10a

ITI. Resiliency Node Cluster Analysis Tool (ReNCAT), Sandia National Laboratories 10:10a — 11:55a

The Social Burden Index

. Q & A and Discussion

. ReNCAT Overview

. Q & A and Discussion

IV. Closing Remarks, Adjourn 11:55p —12:00p
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Sandia
National
Laboratories

Exceptional service in the national interest

Re S 1116 JOR® Microgrids Proceeding R.19-09-009

Track 5 Value of Resiliency

Arl a ly S 1 S Economic and Equity Impacts of Large Disruptions:

Interruption Cost Estimate (ICE) Calculator and Power Outage Economic Tool (POET)

/

Microgrids Proceeding - Tr;

Impacts of Large Disruptio
Grid Resiliency and Microgrids Team, Energy Division

May 10, 2022
Olga Hart, Amanda
Cynthia Bresloff
July 7, 2022 10:00 AM - 1
California Public

Y Utilities Commiission
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SAND2022-8857 PE . . S L . o
Sandia National Laboratories is a multimission laboratory managed and operated by National Technology and { ENERGY

Engineering Solutions of Sandia LLC, a wholly owned subsidiary of Honeywell International Inc. for the U.S.
Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525. NIYSE
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/ Introductions

Grid Modernization at Sandia

Project Team

Project Overview

ReNCAT/Equity Metrics Workshop
Social Infrastructure Service Burden
ReNCAT

Overview

Data Needs, Inputs, and Workflow
Results and Outputs

Discussion and Next Steps
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i~ Renewable and Distributed Systems Integration

/4 Multi-disciplinary research and development to enable grid

modernization and large-scale deployment of renewable and
distributed energy resources.

|  RESEARCH AREAS

Distributed Energy Resource
Technology

Power Electronics and Controls

Electric Vehicle Charging

Standardization

Grid Security

Advanced Modeling and Simulation

CAPABILITIES

» Advanced modeling and simulation

= Power electronics and controls

* Microgrid design and validation

* Grid performance evaluations and
compatibility

= Distributed energy technology validation
and demonstration

» Integrated systems optimization,
distributed controls,communications,
interoperability, and cybersecurity

» Vehicle charging infrastructure grid
integration and threat modeling




/" Sandia Project Team

Olga Hart Amanda Wachtel Darryl Melander Cynthia Bresloff

i

Project Lead Resilience and Lead ReNCAT GIS and Scientific
Equity Research Software Visualization
Analyst Developer Specialist
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/ Project Phases

/4

Phase 1 —Baseline
Evaluation

e Collect data

e Evaluate the current
state of one IOU
territory

e Educate stakeholders
on tools and metrics

« Scope data needs for
Phase 2

Phase 2—Mitigation
Measure Optimization

e Collect data

* Build optimization
model for one IOU
territory

 Provide analysis of
targeted locations for
resilience
investments

Phase 3—Options
Evaluation

« Refine model for use
in evaluating
proposed projects

* Work with
stakeholders to
integrate tool into
workflow







The Social Burden
Metric




4 Introduction to Energy Justice

- Energy justice refers to the concepts of equity, affordability, accessibility and participation
/ in the energy system and energy transition regardless of race, nationality, income or
geographic location.

- Energy justice can be achieved by:
- Reducing energy costs and burdens on low-income customers
+ Avoiding disproportionate impacts and ensuring equitable benefits
» Ensuring access to reliable and clean energy
 Inviting community participation in energy sector decision-making and development

- Access to services is a primary measure of energy justice.

Services Needs

Facilities

Power

Fuel / Energy Domestic

kerosene, solar

be outside the
domestic
setting)

Source: Day, R., Walker, G., & Simcock, N. (2016). Conceptualizing energy use and energy poverty using a capabilities framework. Energy Policy, 93, 255-264.

energy, gas (may ————>

e.g. electricity,
energy from
burned biomass
or gas

heating/cooling,
water heating,
refrigeration, ICTs,
mechanical power

storing and preparing
food, accessing
information, using
machinery

Fig. 1. Conceptualising the relationship between energy, services and outcomes.

Domestic energy Secondary Basic capabilities
Source energy or services capabilities
e.g. biomass, power supply E.g. lighting, space e.g. washing clothes, e.g. maintaining

good health, having
social respect,
maintaining
relationships, being
educated
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Where ?/ou live has an impact
on quality of life; resources
and threats are not evenly
distributed across the
landscape.

Other commonly known types
of burden analyses have been
used in the past to understand
issues related to:

- disparities in food access [1]
- environmental risk [2]
- natural hazards [3]

/ Introduction to Burden Estimation

USDA Food Access
Research Atlas

Go to the Atlas.

e T

g i ey

access-research-atlas/go-to-the-atlas/

——mrm i
https://www.ers.usda.gov/data-products/foor L v
: RN
; : 19 .»

CalEnviroScreen
Pollution Burden

https://oehha.ca.gov/calenviroscreen

.........

https://hazards.fema.gov/nri/map

FEMA National Risk Index

combired

Explorethe Map ~ LearnMore  TakeAction  Get Help

"""""""""""
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COM Smith  Powered by



https://www.ers.usda.gov/data-products/food-access-research-atlas/go-to-the-atlas/
https://oehha.ca.gov/calenviroscreen
https://hazards.fema.gov/nri/map

/ Societal Infrastructure Service Burden (“Social Burden”)

%
/

Service S
Availability

Transportation

Social
Capacity

Social
Burden




Sandia's Social Burden Metric: a Function of Effort and Ability

Social Burden Metric
We can begin to estimate burden by comparing effort to ability:

LAY

Sandia’s Social Burden metric goes beyond one service (e.g., USDA food deserts):
» Looks at the full suite of critical services

» However, total burden can be combined or disaggregated spatially or by category

The metric provides a way to quantify, compare, and make decisions.




/ Infrastructure Provides Critical Services

%

3 Critical services* are services that people

need to survive on a daily basis such as:
- Food ) :
« \Water : — |- e | pasanl s
« Shelter =
- Medical Care 3
- Financial Services
 Communications
Etc.

i
mmmmmmm

Supply Chain Finance Maritime




P Mapping Infrastructure to Services

After defining critical services, we also need to map infrastructure sectors (e.g., grocery
stores, banks, hospitals) to the services they provide

One infrastructure sector may provide multiple critical services at different levels
«  Create a mapping between services and sectors

‘ Service 1 | Service2 | Service3

Water Sector 1 Low

‘ (Low) E
Bt Sector 2 Low

Food Medication

(High) (Very Low)

E Sector3 | Medium
Sector 4
Grocery Store




4 Measuring Societal Infrastructure Service Burden
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ReNCAT uses the distance from the centroid of census blocks to calculate effort, and the
median income of census blocks to scale ability. These proxies can be tailored when needed.
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Burden to acquire a service:

Social Burden Explained

Increases with distance to facilities

Decreases with additional facilities
(diminishing returns, non-linear)

Decreases with ability
(typically average household income)

Burden aggregation:

Per-service burden calculated for each
population block

Burden summed across blocks
Total burden summed across services
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Distribution of Infrastructure Services

P / The Impact of Including Social Burden in Planning for Equitable

By considering the population’s ability to acquire services and the available infrastructure’s
ability to provide those services, Social Burden uncovers a much more complex map of need
[2] than looking at distance alone might suggest [1]. See example application in Puerto Rico:

5 0.000 - 0.005
6 0.005 - 0.010
7 i 0.010-0.015
8 0.015 - 0.020
9 0.020 - 0.025
1

0 0.025 - 0.030
=1 0.030 - 0.035
0.035 - 0.040

: I-“Q:“ I ' " 5 ¢ 0.040 - 0.045
X vs. be J b 4 f o !. v et 2
b e | (4 WX, :
w Cay ! ‘ ) §
I . -
Effort (Distance) by Census Block Group for Societal Burden by Census Block Group for
Randomly Selected Portfolio of Microgrids Randomly Selected Portfolio of Microgrids




P Key Attributes of the Social Burden Metric

Attributes of Sandia’s Social Burden Metric implementation:
» Spatially-explicit;

» Consistent;

» Adaptable;

» Community-input oriented,;

» Scalable.




Break for

Discussion and
Questions




Discussion and Q&A
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WebEXx Tip

Option 1:

Access the written
Q&A panel here

£ Participants 7] QA

Option 2:

1. Click here to access O Particoants | [ Ga
the attendee listtoraise — == "orapents Q8
and lower your hand.

v Participants

2. Raise your hand by Q sesreh
clicking the hand icon. S

O
@ o Your Name iHere

Me

3. Lower it by clicking
again.




Re N CAT:
1) Overview




// A Need to Act on the Social Burden Metric to Make Optimal and
Equitable Power Infrastructure Decisions

o 4‘ Want to make sure that people within communities have
| critical needs met during emergency situations?

Knowing that burden exists still doesn't tell us how we
can best minimize its impact on people using limited
resources and constrained by legacy infrastructure

L |2 == investments!
: [,f@ G
| [] With microgrid portfolio (n) Need a tool to help with:
[ ] without microgrids » Siting infrastructure investments
L » Evaluating alternative projects
9 » Understanding public safety power shutoff plan
(PSPS) impacts

» Mitigation measures
Burden to Acquire All Necessary Services




What is Re NCAT?

ReNCAT stands for the Resilient Node Cluster Analysis Tool created by
Sandia National Laboratories

‘Ygug;

f g RN o, ()R 2
« Desktop application
» Active development since 2016 ooms w : o
« Optimization tool ol v |
« Uses genetic algorithm to site and size resilience - £
solutions across a broad landscape - 5 o peo
« Grid and other critical infrastructure explicitly modeled | = e 4 | et
- Uses distribution system layout and identifies oo O Ty ke
which sub feeders to energize based on critical DS = S p—— —
infrastructure locations and services
- Identifies portfolios of resilience solutions that Locations Used: E
optimize for social burden vs cost * New Orleans
» Calculated burden to residents to obtain critical * Puerto Rico :
services  Pittsburgh :
» Balances against cost of generation needed to * Nags Head, NC &
power microgrids * Colorado —
» Can also be used for social burden evaluation Springs =




Applications of Re NCAT

one tool x two capabilities x three applications:

Can be mixed and matched depending on data availability, study
guestions, and project needs.




P ReNCAT Optimization Reduces Burden at Least Cost

«  The ReNCAT optimization is striving to minimize both burden and cost
- Each optimal portfolio of microgrids balances these two metrics

ReNCAT identifies least cost-option for each burden level (decision-support)
Decision-makers judge desirable/acceptable level of cost and burden

ReNCAT Optimization

[_] With microgrid portfolio (n)
[ ] without microgrids

L ‘Ygugﬁ

— U
o a
= 3
s . §
£9
o 2 Target
g Portfolios Burden to Acquire All Necessary Services
|9 :(' (good performance, .
good cost) All potentlal
microgrids

Enables Maximum Burden Reduction at Least Cost

Portfolio Cost




Re N CAT:
2)Data Needs,
Inputs, and Workflow
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ReNCAT Data Requirements

Data gathering is one of the most demanding steps to use ReNCAT

- Data requirements depend on which capability is being used
 Burden assessment (Phases 1 and 3)

«  Optimization of microgrid placement (Phase 2)

- Burden assessment uses a subset of data required for microgrid optimization

—_

Burden _

Assessment Microgrid
Data - Placement
- Optimization

Data




Data Requirements for Burden Assessment

cuassic

G S BT Basic Facility Data
: Rl « Location
o Sector

Population Data
« (Census Blocks
« Median Income

,,,,,,

WhiterEementary ehool, SR ERI

W o) o
Q... ,m,qdwmm Tt gt and o 0 mmwy
TSR 1

o< Rostauant

Burden Values

g
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burden Parameters
» Service levels
. parameters

Power Scenario
«  Which facilities have




Population and Median Income for a region of Puerto Rico

s
LN s

/ Required Data Example : Census Data Mapping
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Data Requirements for Burden Assessment

Basic Facility Data

* [ocation
o Sector

Population Data
« (Census Blocks
e viedian Income

Burden Parameters Burden Values

e Service levels
e FEffort parameters

Powcr Scenarino

«  Which facilities have




Data Requirements for Burden Assessment

Normal “Blue Sky” State Basic Facility Data

e [ocation
o Sector

Population Data

((((((( Thregt Assessment et
RN S
“““““““ > j*’ Burden Parameters Burden Values

e Service levels
parameters

Power Scenario
«  Which facilities have
power?
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« ReNCAT's microgrid placement

capability requires additional
types of data

/ Data Requirements for Microgrid Placement

Basic Facility Data
 [ocation
»  Sector

Population Data

«  Census Blocks
Median Income

— Burden Values

Burden Parameters
«  Service levels
*  Effort parameters

Power Scenario
«  Which facilities have power?

|dealized Power Grid Topology

« Where are distribution lines connected

«  Where are facilities connected to the
distribution network

Load Data

« Loads imposed by facilities
« Other "non-critical” loads

Cost Data

« (Cost to isolate sections

« (ost to increase generation capacity
« (Cost to disconnect loads




Data Requirements for Microgrid Placement

Basic Facility Data

/ %ﬁf * Location
e L dlg 0"
- Simplified view of the - [I5, ; Population Data
. . ) o- BT - f;, = «  (Census Blocks
distribution network 2 P s Walep LT \ s o e voives |
@ wihatn/ Lo,% %
; ; ; ©- B e AN/ Burden Parameters
[ ] o [ F \ L 2
D|s.tr.|but|on qetwork e SN, - e
split into sections & N el R R O - Effort parameters
O [ ] e XL SO
. .o e - Power Scenario
« Sections divided at i e i o nORL?

potential microgrid

. |dealized Power Grid Topology
boundaries

«  Where are facilities connected to the
distribution network
« How can the topology be altered?

 ldentify the grid section

that powers each facility Load Data

« Loads imposed by facilities
» Other "non-critical” loads

Cost Data
« (ost to isolate sections

QQ@§§ §}A§it s_lﬁ S §§ 'I’Id Ope,ra{o,rs ' » (ostto increase genefal‘lon COIOGC/O/

: » (ost to disconnect loads
Lo




e Required Data Example : Facilities and Power Line Segments

/ Legend
infrastructure_PR_v6

/ e Radio Station
 Colored lines (K
represent segments .
of the distribution
network (typically oo
feeders) (&)

- Each facility is ==

mapped to a power (@
line segment
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Data Requirements for Microgrid Placement

Basic Facility Data
 [ocation
»  Sector

Population Data

«  Census Blocks

Median Income s B rden Values

Burden Parameters

e Service levels
¢ Load Data «  Effort parameters

 Load from each facility Power Scenario
»  Which facilities have power?

- Aggregate load from everything else on idealized Power Grid Topology

each grid segment «  Where are facilities connected to the
distribution network
« !Juw can the topology be altereu:

Load Data
« Loads imposed by facilities

e QOther “non-critical” loads

Cost bata

ggﬂ d O;p.e-ra{ors « (ost to isolate sections

« (ost to increase generation capacity
» (ost to disconnect loads




Data Requirements for Microgrid Placement

Basic Facility Data
 [ocation
»  Sector

Population Data

«  Census Blocks

Median Income s B rden Values

Burden Parameters

 Costs to create microgrids .+ Service levels

*  Effort parameters

» Cost to connect or isolate grid sections
(SWltCheS) - Which facilities have power?

« Cost to disconnect facilities and aggregate Idealized Power Grid Topology
non-critical loads «  Where are facilities connected to the

- - . distribution network
« Costto |ncr.ease generation capacity « How can the topology be altered?
(generator investments)
Load Data
« Loads imposed by facilities
B

Cost Data

« (Cost to isolate sections ’
« (ost to increase generation capacity

« (Cost to disconnect loads

S
SBtibiect Expe!
(‘{‘ ject Experts

%?-rid Operators




/Data Requirements for Microgrid Placement

F

Basic Facility Data

/ . s Location

»  Sector

Population Data

- Power scenario data requirements + Census Blocks

Median Income

may be reduced compared to T
burden assessment + Service levels

= pUrUITIeLer s
- ldentify where power is available ‘ Power Scenario
*  Which facilities have power?

to the grid, not the powered state e ——
of each facility Idealized Power Grid Topology
. . « Where are facilities connected to the
» As ReNCAT explores microgrid distribution network
placement options, it will use grid * How can the topology be altered?
topology to identify which facilities Load Data
have power « Loads imposed by facilities

e QOther "non-critical” loads

Cost Data
« (ost to isolate sections

« (ost to increase generation capacity
» (ost to disconnect loads

— Burden Values




Where Can We Get Data for Re NCAT?

o Data is gathered from a variety of sources,
entered into the ReNCAT application

Q]Samp\eModeLrencat - ReNCAT - [Population Blocks]
o5l File Edit View Project Windows Help

DEcd 2aBw%9¢/¢7 @ »EH QO @

Input Editor
= Algorithm
- Algorithm Options - | _ Centroid | e | B
= Power Infrastructure Latitude | Longitude |
- Power Lines 1844261 -66.061682 16364 1141
Goo gl e/Goo gl e Ma pS bl T | e .
Switches | |721270009004  12.453214 -66.071676 60909 735
Discrete Generators | |721270011001 12451778 -66.060705 36058 762
O p en St re et M a p ‘- Confinuous Generation Capacity | 721270018001 18449446 -66.069591 25769 1210
S Facilifies | |721270020021  12.443026 -66.079409 14545 661
- Facilifies | [721270015001 18449121 -66.059408 16517 1061
U S Ce nsus B ureau - Inclusion Profiles | |721270023001  12.444226 -66.088703 28333 24
- Inclusion Profile Data | |721270019002  12.453205 -66.020808 24886 1088
. . " Variable Effort [ [721270016003  18.446446 -66.065844 28672 595
Am e rl Ca n CO m m u n Ity S u rvey El Services | [721270025001 18446115  -66.05939 20859 751
Services 721270025003 12.444722 66062363 6705 101
L~ Service Mapping 721270015002 18.450014 -66.061668 22895 899
H | F L D O p en & Population Blocks | 721270006002 1844651 -66.063939 aatet 819
| |721270026001 1844706 -66.057683 18828 259
721270019004 18451322 -66.083244 43868 834
H azus ( F E MA) [ |721270022001 18445747 -65.071553 17589 801
721270038001 12.437132 -66.057472 19261 1240
721270038002 18436707 -66.058318 12617 1134
1h | [721270009003 18453899  -66.07469 43152 398
U tl I |ty d ata 72127002002 12440883 6606 19315 1051
| [721270023003  13.442082 -66.065999 16111 629
d | |721270019003  12.452588 -66.082687 53355 678
Clty d ata | 721270039023 1843765 -66.085864 14841 1253
[ [721270044003  13.432914  -66.05821 15539 1030
| 721270021002 12.442286 -66.075094 22935 452
Local government data oo aes%  s60ems w0
721270026004 18445148 -66.057802 14457 690
. 721270021001 12451632 -66.072956 15188 1211
P ro p rl ety d ata ba Ses | |721270020022 18450892 -65.081519 24107 502
721270042003 18446657 -66.075205 23788 1211
721270010004 12451602 -66.067319 28550 1320
| 721270010003 12.452855 -66.065054 51167 291
| |721270016001  12.450322 -66.064088 49318 480
| |721270025002  12.446683 -66.061341 20060 884
_________ 721270039021 12.437172 -66.059287 15881 1524
| [721270042002  13.445%83  -66.02098 17434 1184
Lol mpstEditor | ooy asetess s601er 14231 522
4] Results Explorer 721270037005 12.434822 -66.058218 11984 594
721270010002 18.45251 -66.062338 55078 1427
[ |721270042001  18.447815 -66.083312 27083 238

Ready




P Data Needs for Re NCAT

Things to know about data:

 Sources

Data will come from multiple sources and sometimes from a mix of open
sources and propriety sources

* Formats
Data will likely be in the form of GIS files that will need to be processed

- People
You'll need to work with people who can access and manipulate data
- Someone with expertise in programs like ArcGIS or QGIS

- Someone who can identify potential modifications to the electrical distribution system




P Required Data Summary

Required Data to build a ReNCAT model:

« GIS representation of the electrical distribution system
- Feeders, candidate microgrid boundaries, non-grid generation assets, non-critical load

- Power generation investment options
« Continuous and discrete options, costs

 Facilities
- Geographic location, feeder connection information, load, cost to disconnect

« Threat profiles
« Relevant threat profiles and their impact on facilities

- Services
«  Mapping of facility sectors to services

« Census block group data
« Geographic centroid of each block group, median income, population




Re NCAT:
3) Results & Outputs
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/ ReNCAT Results

ReNCAT results will depend on whether we're running a ReNCAT evaluation or a ReNCAT

optimization

Burden
Assessment

Microgrid
Placement
Optimization

0.005-0.010
0.010-0.015
0.015 - 0.020

coverua oY seavice

Burden Distribution Maps

Total and Per-Service

Recommended

Microgrid Portfolios

« Portfolios at various
cost-to-burden ratios

« Microgrid layout

details
y o




o Results ofa Burden Evaluation

4
“4
+ 00000005 « Asocial burden evaluation (blue sky or
= e black sky) results in a map of social burden
I by census block group

el el g 00005 - Maps can be customized to look at overall
il ap "-rca_, | burden or at burden for a specific service
PR TR D | « Applies to Phase 1 and Phase 3 of the
, : ¢3Sy 2 project

Leaflet | © OpenStreetMap © CartoDB
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Pareto-Optimal Portfolios

Results of a Microgrid Placement Optimization

A microgrid optimization generates
multiple recommended microgrid
portfolios

Each recommended portfolio has one
or more microgrids

Each recommended portfolio has a
different balance of cost and burden

The “sweet spot” is determined by
human judgement
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Results Explorer
& Results | |
Pareto o . Objectives Switches
n Tabl | ‘ HRLEES | Cost | 0 [ 1 [ 10 [ 1 [ 12 [ 13 [ 14 [ 15 [
Burden Details | Bolution 0 2 199 $8515686 Open  $500,000 Closed 50 Open S00Open 5100000 Open  $100.000 Closed 50 Closed 50 Open 50 Open|
|| Solution 1 3 189 $8688238 Open  S500.000 Closed 0 Open 50 Closed 50 Closed $0 Closed $0 Closed S0 Closed  $100.000 Open
‘Solution 2 3 73 $9.217.225 Closed $0Open  $100.000 Open 0 Closed $0 Closed $0 Closed $0 Closed $0 Open 0 Close]
| |Solution 3 2 70 $10.297.898 Closed $0 Closed 0 Open 0 Closed 0 Closed $0 Closed $0 Closed $0 Open 0 Close]
|| Solution & 4 68 $10,464,187 Closed $0 Open $100,000 Open $0 Closed $0 Closed $0 Closed $0 Closed $0 Open $0 Close]
|| Solution 5 4 66 $10,544,255 Closed $0 Closed $0 Open $0 Closed $0 Open $100,000 Open $500,000 Closed $0 Open $0 Close]
|| Solution 6 4 64 510,852,002 Closed 50 Closed S0Closed  $100.000 Open 100,000 Closed 50 Closed 50 Closed 50 Open 50 Close]
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|| Solution 13 5 47 513,332,706 Open 500,000 Closed 50 Open 50 Closed 50 Closed 50 Closed S0 Closed 100,000 Open

= nput Editor
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Solution Table

5 Total Total Burden
) Service Category Service Burden
& Population Block Block Service Burds Attainment Factor | Population
& Facility Category Service Level
Facility Distance

= Overall Burden 199.25264317046251

& Communications 18.983730883744503

18.326483796563206
721270003003 0.0003012691432679606 43152 398

) Bank Branch High
1912 0.0021111273572855158  1816.9873544316913
1933 00028078670261775063  2417.3015582722351

721270009004 0.00017253255967438348 60309 735
® 721270010002 0.00018236059408345017 55078 1487
@ 721270010003 0.00018206972176580575 51167 21
721270010004  0.00026456865474779235 28550 1380
® 721270010005 0.00023766031975470023 39010 805
) 721270011001 0.00028235617733836857 6052 762
721270015001  0.00057154699033148428 16517 1061
® 721270015002 0.00036017509322445611 22895 899
@ 721270016001  0.00014301862577647073 o318 420
721270016002 8.76888103002137E-05 44181 819
® 721270016003 9.8017400094412753E-05 28672 595
) 721270018001  0.00021188343667731454 25769 1210
721270018002 0.0004239654346136401 27933 126
® 721270019001 0.0002731657767682339 59074 82
721270015002 0.00050393734584330762 24888 1088
721270019003  0.00035668788341357749 53355 678
721270019004 0.00043293597857691065 43864 )
721270020021 0.00097203957843406647 14545 851
721270020022 0.0007075387355858319 24107 502
721270021001 0.00098325834540287566 15188 1211
721270021002 0.000407174421131722 2935 452
721270022001  0.00026639743214196645 17589 801
721270022002 0.00039949964546174643 14355 855
721270023001 8.99710132495165E-05 28333 224
721270023002 0.00033929003825245681 14231 522
721270023003 0.0002025169300964079 18111 629
721270024001  0.00034600177968745622 16364 n4a
721270024002  0.00043025518072737165 19315 1051
To1970MRMNT N nMeRTeIR0STENGANU onesa 781

Results of a Microgrid Placement Optimization

Details of each portfolio are also
available:

*  Burden

«  Overall Cost

«  Microgrid layout details

- Which facilities have power

« Cost components

« Detailed burden components

Details can be used to generate
maps of microgrid portfolios
(outside of ReNCAT)




Insights Gained from a ReNCAT Analysis




Next Steps




P Next Steps

 ldentify an IOU partner

- Begin data collection for an 10U territory
« Infrastructure assets and locations, census block group data

- Work with stakeholders to map infrastructure sectors to critical services




Break for

Discussion and
Questions




Discussion and Q&A

California Public Utilities Commission

WebEXx Tip

Option 1:

Access the written
Q&A panel here

£ Participants 7] QA

Option 2:

1. Click here to access O Particoants | [ Ga
the attendee listtoraise — == "orapents Q8
and lower your hand.

v Participants

2. Raise your hand by Q sesreh
clicking the hand icon. S

O
@ o Your Name iHere

Me

3. Lower it by clicking
again.




For more information:

Rosanne Ratkiewich
Rosanne.Ratkiewich@cpuc.ca.gov;

Julian Enis
Julian.Enis@cpuc.ca.gov

hitps://www.cpuc.ca.gov/resiliencyandmicrogrids/

California Public Utilities Commission
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