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Distribution System Planning

» 3 principle aspects of modern
distribution planning need to be
integrated into a unified process

- Resilience & Reliability
- DER Integration & Utilization
- Safety & Operational Efficiency

* Requires combining the grid needs
identified from the 3 different planning
analyses to assess overlapping needs

Resilience/Reliability Planning
- Asset Planning
Grid Expansion/Modernization Planning

Customer
Needs

DER
Reliability & Integration &
Resilience Utilization

Safety &
Operational
Efficiency
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Simplified View of Distribution Planning Cycle

Overall planning lifecycle is the fundamentally the same for each dimension
(Resilience/Asset Planning/Grid Upgrades)

Operations Evaluation
Objectives & Planning Needs Solution Solution Outages System Asset System
Criteria Analysis Identification | Identification Evaluation Performance Condition Evaluation

Differences are largely in the Planning Inputs and Analysis Methods —
there is a need to converge in the Needs Identification step
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DSP Planning Inputs

Planning Objectives & Criteria, DER & Load Forecast and Current Asset
Condition are the Primary Planning Inputs

Threat Assessment Planning Objectives

Earthquake

Affordability

Cyber Attack Resilience

Wildfire Planning Inputs Planning Analysis

rogrids

Storm

Transportation Electrification N Objectives
& Planning

Other Policies & Standards Critera
Solar PV
Load & DER

’ Storage \
Vo o Forecasts

= . cnergy
| et

Grid Energy
Interactive Buildings

Asset
Condition

Resilience Threat Assessment and IRP inform Objectives/Criteria & Forecasts

U.S. DEPARTMENT QF

6 ENERGY ELECTRICITY




Resilience — Reliability Analysis

The fundamental difference is the scale, scope and complexity
of an event’s impact and subsequent outage duration.

Distribution resiliency events involve similar types of infrastructure failures (e.g., wire down,
poles broken, transformer failure, fuses blown, etc.) involved with reliability events, but at a
greater scale, which creates significant complexity to address. Additionally, adversarial threats
pose an increasing level of risk to distributed power networks.

Resilience Events: Larger geographic
Impact on distribution and/or bulk power
system with long duration outage
(typically greater than 24 hours &
classified as “Major Events” following
IEEE Std. 1366)

Reliability Events: Local impact with
short duration outage (generally less
than 24 hours & not classified as “Major
Events” following IEEE Std. 1366)

Scale & Scope of Event Impact

4

3

Resiliency Events Economic &

Social Impact

Reliability Events

v

|
24 hours
Outage Duration
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Distribution System Planning

Traditionally multiple utility distribution planning efforts often involved —
converge to ensure optimal grid investments & non-utility solutions

Grid
Modernization

Adv. Sensing, Protection & Controls
(e.g., ADMS, FLISR, AMI)

Resilience
& Reliability : Basic Distribution Automation
(e.g., Sectionalizing, Reclosers, Fault current indicators, SCADA)
Aging Infrastructure Replacement & Hardening
Operational Response Preparation
Asset (e.g., Operations Center Modernization, Strategic Equipment Inventory, etc.)
Planning

Resilient & Reliable Distribution Structural Designs

Safety & Electric Code Compliance
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Distribution Capital Budget Allocation

What is the scope of a DSP in relation to distribution capital spend

Grid Modernizat‘ij%n Information Technology, 3%
%o

System Expansion,

Emergency Repairs, 18%
9% gency Rep

Customer Service Requests
13%

Aging Infrastructure
Replacement, 22%

Resiliency, 7%

Public Works
Reliability, 18% Relocations, 5%

Conceptual Budget Allocation Example

Most distribution capital investments factor into overall grid resilience
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Multi-objective Distribution Planning

Integrate the planning “criteria” and needs for each of the relevant objectives

Customer Back-up Gen/Microgrid

Customer

Solar+Storage Community Microgrid

/

Aging Distribution Electrification
Infrastructure

U.S. DEPARTMENT QF
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Integrated Distribution System Planning

* Incorporating resilience

analysis into a distribution
planning process ensures
the resulting grid
investments and customer
programs & procurements
and any DER services are
aligned

Customer adoption of
resilience measures should
be incorporated into system
forecasts & scenarios

Solutions should be

expanded to include utility
and 3 party microgrids

11

Objectives &
Criteria

Customer Need, Policies & Resilience Planning Criteria

Distribution Engineering Analyses

Customer Choice
(e.g., PV, Back-up
Gen, Batteries, MGs)

System Forecast

& Scenarios

Granular
Locational
Forecasts &
Scenarios

Current
Distribution
Assessment
—————
Distribution

Resilience

Analysis

Planning
Analysis

Resource &

Transmission
Planning

Near & Long
Term
Distribution
Planning

Forecast Grid
Needs
Incl. Hosting
Capacity

N—

Distribution
Asset

Management
————

Needs
Identification

U.5. DEPARTMENT QF
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Microgrid
Initiatives

(e.q., Tariffs, RFPs)

—

MY

Sourcing
DER Provided
Services

(Pricing, Programs
& Procurements)

—

Grid
Modernization
& Distribution

Investment
Roadmap

Solution
Identification

Solution
Evaluation
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How does resilient distribution planning align with transmission,
resource planning?

Do T, D and G planning integrate Or is it better to address resilient planning
resilience independently? as an overlay across T, D and G?

HE I

- ] l

Resilient T Planning

Tramamision Pans

P Fececants

Resilient R Planning

5 Resilient G/T/D
R e F ' Planning

Artcdate g,
polces, and lotfectves,scenaros and spectic
constraints |anatyc

o 1| re-ting oeam
Comparaon i
taam Reon Mgkeg

1]

Resilient D Planning
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Questions?
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Assessing Threats

No single set of distribution resilience planning criteria for any single utility

0 10 20 30 40 50 60 70 8 9 100 110 120 130 140 150 160 170

Threat based risk assessments are e ——— - )
integral to understanding the potential Oerck — —
impact of various physical and cyber ratouty ————
threats it e | ||| 1
Demand (system issues and threats) NN
Distribution resilience events involve e
various potential scales and scopes it oot by
based On dlfferent eventS Vcl[amj:b[z:ll:: : Source: Hawaiian Electric Resilience Stakeholder Working Group
- Scale and scope of potential events inform e i oot e o A A
structural considerations and functional A

requirements

- Scale and scope shape the economic impact
and related value of solutions

Resiliency Events Economic &

Social Impact
Major Regional Event

Need to also unpack distribution
resilience to gain insights into the
nature of grid failures and potential
structural/design options

Reliability Events

Scale & Scope of Event Impact

24 hours
Outage Duration
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Critical Infrastructure Interdependencies

Shipping

Fuel Transport and Shipping

- . Transportation gy
ifi i Power for Pumping Power for Pumping,
El eCt r I fl C atl O n an d Stations, Storage, and Signaling, and Switching
distributed resources i o Control Systems Fuel Transport and Shipping
8 uel for
- ° n
necessitate closer 8 o | Comeraters. s
i ) E £ ubricants SCADA E
eX am I n atl O n Of th e E g Communications < Fuel for Generators w g
. . S g = £
I n te r d e p e n d e n C I es ‘G’: 5_ Power for Power for Compressors, Storage, g 3
.. 3 @ Switches and Control Systems 3
v
among critical Z power for g
H Water for Pump/Lift * Water for Coolin,
- . : g
N f r aSt ru Ct ure an d t h e Production, Cooling, Stations and « Emissions Reductions
. . . . and Emissions Control
distribution grid. v Reduction Systems
Communications Weter for Coon >
- * Water for Cooling
and IT SCADA Communlcatloni * Emissions Reductions
Heat
Source: Finster, 2016 SCADA Communications

Context: Distribution grids in the United States are on average ~30-years old (of ~40-year asset life),
with increasing demands from electrification, large scale adoption of unregulated distributed
generation & storage, or use of distributed resources to provide critical grid operational functions. That
places significant challenges on a system that was not structured & designed for this new reality.
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Architectural View of Resilience

Architecturally, “resilience” is a characteristic of a system in its ability to
withstand an impact from cyber and physical threats.

Intrinsic characteristic

RESILIENCE
Stress resistance Strain compensation
“hardness” asset health capacity efficacy
? metric well known metrics INL DIREC metric ? metric

Source: J. Taft, PNNL

Distribution investment planning incorporates grid
architectural analysis to develop aresilient grid

5. DEPARTMENT QF
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Bow-tie Threat-Risk Mitigation Analysis

Threat analysis provides input into Bow-tie Assessment which is a process to identify
potential vulnerabilities (“needs”) that will cause a specific failure. Then determine both a

Plan “A” to prevent the failure and a Plan “B” to mitigate the effects of the failure in case
Plan “A” doesn’t work.

) Resulting
Identify Soll?ﬁir(])trlg to Specific Potential r—— Impacts
Threat Physical & Prevent Frz)ailure Impacts if . Within
Analysis Cyber Specific (e.q.. Substation Plan “A” Mitiaate Acceptable
Vulnerabilities nglure T orer doesn’t work 9 Risk
Failure) Tolerance

Challenges involve identifying the additional risk exposure from a range of threats and the
system impacts given the increasing complexity of distribution systems along with the
potential overlapping set of grid needs identified in the other planning analyses

U.5. DEPARTMENT OF
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Bow-tie Threat-Risk Analysis

Risk top-level drivers

Exposure Freguency Rizk event[s) Consequences

[l - Wegetation: [PoRE Dete)

Salaty-iejuirias
[ - Equipment Fabure - Concuciorn; [PEEE Data)
Overhend Safaty-Fatalitiks
Wies in fire D% - Eguipewni Fabura - ConreciorHardwana: [FGEE Data)]
s
B EaneRTE
Weildline awant
IE*;:EEI D - Emdprant Fapurg — Other PGEE Duta] edtlated by FEAE
43k st specific o |
£l Tire fed i Ruliabilty
and 0% - 3rd Party Comdact; [PGEE Dota) area
Transmissian
- complisnze
|°'-‘E;.'-'“‘| D6 - Animal: [FE&E Dati]
Toyst
D7 - Fasa dparstion: [PGRE Data] i
[ - Wrinowen; [PGAE Cata] Finaaciad

Key Risk Drivers Key Risk Impacts

Contact from object Serious Injury/Fatality

* Animal

. Ballf)on_s Reliability

» Unspecified

* Vegatation .

. V:Eide l Financial

Wildfires 2
or Bar 3 % Compliance

» Conductor involving

* Crossarm SMUD Infrastructure/Property Damage

* Fuse .

- ln:ﬁalr"r equ!pment

NI o Local Agency

] Sphc efClamp/Lonnector -

* Transformer

* Unspecified Environmental and Ecological
Wire to Wire Contact/Contamination

* Weather Reputational
Other

= Unknowr Customar and Community

* Third Party Acts/Vandalism

* Acts of SMUD
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DER & Microgrid Development

Increasing DER/Microgrid Development & Utilization Drive Infrastructure,
Planning & Operational Requirements

DRP Planning & Roadmaps
Distribution Voltage Upgrades

Stage 3:
Community Microgrids
Customer & Distributed Markets
Engagement
« 31 Party Community
Multi-user Microgrids - Distributed energy scheduling & dispatch

2 Stage 2:  DER export energy + Grid storage for resilience
Ei DER/Customer sales at scale . Distribut_ed cqmputing and qontrols
ey Microgrid Integration » Alternative Distribution Designs
IS
8 » Customer Onsite Self-Supply & » DER Services Dispatch & Controls
= Resilience * Secure DER_Int(_egration at scale
Q « Electrification el
2 _ « Community Solar+Storage Egz'tlifncceaEggs ni\irgf 2:2
@ || Stage 1: » DER Services for Power . § apecy ey

Safety, Reliability

D System
& Resilience

Operational Efficiency Improvements Distribution
Reliability Improvements System
Resilience Foundational Measures

Aging Infrastructure Refresh

Annual Asset & System Planning

» Customer Rate Options, Bill
Management Information &
Decision Tools

—

Time Source: P. De Martini

U.S. DEPARTMENT QF
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Distribution DER & Load Forecasting

Adaptation of Top Down System Forecast with Bottom-up Locational Considerations

Annual Incremental % of System

Allocation Model

DER Inputs Process General Description
« Historical Adoption R a Kiéh
EV, PVR, « Customer Data Identify Indicators of Adoption egression An,a ysis
LMDR* * Demographic and Indicators b,/ Zip Code Zip Code Scoring
—— Socio-Economic Data
EE, PVNR Energy Usage /——* Bass Diffusion

System-level forecast
(2017 IEPR for 2018-19
Distribution Planning Cycle)

/ v

Preliminary Circuit Adoption

(PV)
Energy Usage (EE)
» System Topology

Constraints:
» # of Service Accounts

Annual Incremental MW

/ |
/ v

Final Circuit Forecast

LMDR: Load Modifying Demand Response
PVR: Residential Solar PV

PVNR: Non-Residential Solar PV

*LMDR Follows the sar

ne proces

$ but sconng/development of indicators 15

Annual Incremental MW

done at the customer Level

Source:

Top-down Allocation
of system-level
forecast

Apply constraints if
necessary for final
allocated forecast

Southern California Edison

Example only — as various approaches have been developed across
the US to align IRP and DSP planning assumptions

20
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Forecast Uncertainty

Distribution level forecasts beyond 3 years are highly uncertain

L1 L2 L3 L4

o il YNBSS

A Clear-Enough Future Alternate Futures A Range of Futures True Ambiguity

Source: Harvard Business Review

Various methods to help assess uncertainty at different levels from
relatively known to true ambiguity.

* Level 1: “A Clear Enough Future” is associated with the use
deterministic “point” forecasts. This is similar to the approach distribution
planners traditionally used in planning.

* Level 2: “Alternative Futures” (scenarios) or sensitivities are effective
for most distribution systems experiencing/ anticipating higher DER/EV
adoption over the next decade.

U.S. DEPARTMENT OF CFFICF OF
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System Planning Analysis

Analyses Support Near-term and Longer-term Distribution System Planning

Involves assessing five key aspects:

« Thermal loading analysis,

Customer
Requirements

Asset Condition

Power quality analysis (voltage)

Protection analysis Poicy & Reguiatory

Requirements

Operational
Performance

System Analysis
& Modeling

Contingency analysis

Load & Voltage Data

Forecast hosting capacity DER & Load Forecast

Source: Adapted from Minnesota Power

U5 DEPARTMENT QF CFFIGE OF
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Customer Need, Policies & Resilience Planning Criteria

Grid Needs & Solutions

23

Distribution Engineering Analyses

System Forecast

& Scenarios

Granular
Locational
Forecasts &
Scenarios

Current
Distribution

Assessment
——

Distribution
Resilience

Analysis

Resource &

Transmission
Planning

Near & Long
Term
Distribution
Planning

Forecast Grid
Needs
Incl. Hosting
Capacity

Ne—

Distribution
Asset

Management
—

Needs
Identification

Microgrid
Initiatives
(e.g., Tariffs, RFPs)

)

Sourcing
DER Provided
Services

(Pricing, Programs
& Procurements)

—

Grid
Modernization
& Distribution

Investment
Roadmap

Solution
Identification

Solution
Evaluation

Near & Longer Term
Planning Identify
Engineering Needs and
Potential Solutions

- Infrastructure Upgrades
- NWA Opportunities
- Grid Modernization

Distribution Asset Planning
ldentifies Infrastructure
Replacements & Other
Infrastructure

5. DEPARTMENT QF CFFICGF OF
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Resilience criteria/metrics, planning objectives and solutions

DSP Dsp

Objective: Objectives
Performance and Principles
Plan

objectives?

Goals &
Objectives
Setting

IRP IRP
Objective: Objectives
Asset and Principles
vestment Plan

{2 )naree

What gaps exist in the
-..development of resilience
planning criteria to inform

M Vaie 1 ivaine
7 dagliney IV Ve vhon

Evaluation
Considering Cost,
Optionality,
Externalities,

Draft DSP Plan *Final DSP*

\ —

In the absence of MCEHM 5
quantifiable objectives, : e “
how can solutions be :
evaluated, prioritized? E

Potential TONETEr
Indegendent Validators,
State, Third Party

24
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Questions?
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Distribution System Planning for a Modern Grid

Grid Modernization (Smart Grid) Planning is Based on the Engineering
Needs ldentified and the Use of DER for NWA, Microgrid & Other Services

26

Planning Objectives & Criteria

Distribution Planning Analyses

Granular Longer Term

FI;?'::::tTI& ——3 Distribution

Scenarios Flanning
» Reliability &
Neal.'-ter.m - Senice Quality
Distribution Improvements
Planning + Near-term Enhancements

for Load & DER

\4

Near-term « Resilience hardening
Distribution ° Programmatic aging
Asset infrastructure replacement
e « Preventative maintenance
Management  programs

Sourcing
DER
Provided
Services

¢

» Systemic Resilience Needs
« Senvice Quality

Improvements

« Capacity Upgrades/NWA

for Load & DER

Grid
Modernization
Strategy

Grid Mod
Implementation
Plans

5. DEPARTMENT QF
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Grid Mod Strategy & Planning Process

What, Why, How, When & How Much

Strategy
1. Identify Grid Mod Objectives, Scope & Timing
MISSION & OBJECTIVES SR8 ARCHITECTURE o o o
: CAPABILITIES & & STRATEGIC 2. ldentify Grid Capabilities & Functionality Needed

PRINCIPLES SCOPE & TIMING
s ROABKAS 3. Identify Grid Architecture & Develop Strategic Roadmap

USE CASES & DETAILED TECHNOLOGY DEPLOYMENT

REQUIREMENTS DESIGN SELECTION PLAN

® ® ®© ©

Implementation Plan

Develop Functional Use Cases to Identify Detailed Business & Technical Requirements
Develop Detailed Architecture & Design

Technology Assessment & Selection

Develop Deployment Plan & Cost Effectiveness Assessment

No o s

U.5. DEPARTMENT OF OFFICE OF
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Distribution System Platform

Logical layering of core components that enable specific applications

[ &%
[ N
sa
(O]

Customer Choice Decision Support Analytics
Customer Energy Information & Analytics Outage Information Customer DER Programs

o
= 2]
I S
- Locational Value Dynamic Optimization Market Market DER Portfolio 8 ~
g Analysis Analysis Analytics Oversight Settlement Optimization § '8
e, T @© -
= : - Probabilistic Volt-var D] =3¢ = o
(@) Hosting Capacity Smart Meters Advanced Meters Mor eineti Mor xinetil <
ot g Fault Analysis DMS OMS GIs Network Model
Analysis 7]
hd
<
Sl For oW SCADA Automated Field Devices |  Advanced Protection g
Forecasting Analysis S
Q.
Operational Data Management g
Sensing & Measurement %
b
Operational Communications (VWAN/FAN/NAN) 8

Physical Grid Infrastructure

Green - Core Cyber-physical layer

Blue - Core Planning & Operational systems

Purple - Applications for Planning, Grid & Market Operations

Gold - Applications for Customer Engagement with Grid Technologies
Orange - DER Provider Application

Source: U.S. Department of Energy-Office of Electricity Delivery and Energy Reliability, 2017. Modern Distribution Grid, Volume IlI: Decision Guide.
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https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid-Volume-III.pdf

Distribution Cost-Effectiveness Framework

Cost-effectiveness Methods for Typical

Grid Projects

Best-Fit, Reasonable Cost for core grid platform
and grid expenditures required to maintain or reliable
operations as well as integrate distributed resources
connected behind and in front of the customer meter
that may be socialized across all customers.

Benefit-Cost Analysis for grid expenditures
proposed to enable public policy and/or incremental
system and societal benefits to be paid by all customers.
Grid expenditures are the cost to implement the rate,
program or NWA. Various methods for BCA may be

Customer Self-supporting costs for projects that
only benefit a single or self-selected number of
customers and do not require regulatory benefit-cost
justification. For example, DER interconnection costs
not socialized to all customers. Also, undergrounding

U.S. DEPARTMENT QF

! !
L L - ~\ Core I
Distribution : ( | ) :
Investment [ Best-Fit, [ Minimum reliability 1
Categories . | Reasonable standards !
____________ ! Cost 0
o \\ : \ ) Policy-driven DER !
| Core | \ | integration !
| patfom | T
T | /” A
L N 1 : . \
} Economic | 1 TImB-\'ﬂﬁ'll'lg rates |
|
| Efficiency i : ' 2
| | | | Benefit-Cost Uiy !
p - 1 , ility programs
i DER | | Analysis < |
| Integration | : DER and NWA :
- 1
i | \ procurement )l used.
| Reliability& | | CTTTTTTTTTTTTTTTIIIIIIIIIIIIN N
l Resiliency | / \
| I |
e /! ! Customer-driven DER !
| Self- integration |
: Supporting Customer-driven :
: reliability !
\ , Wires at customers’ request.
29
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Roadmaps: Sequencing of Investments

Conceptual View of Planned and Expected Investments in a Logical Sequence

Near-Term (2019 -2023) Medium-Term (2024-2028) Long-Term (2029-2033)
ADMS | : :
TOU Rate Pilot | I I
|
AMI | :
Foundational | ran | | |
Investments 1
FLISR J
Undertying IT Infrastructure I . |
| 1
IVvo | I
| |
Substation Upgrades and Additional Distribution Automation ]
| |
Customer Platform ]

Demand Response (DRMS) |

I
Other |
Planned or Distribution Planning Tools | :
Potential | gsciric vehicle Pilots || Electric Vehicle Infrastructure -
Future .
Investments  Storage i

Distributed Intelligence B |

I
I
| I = Regulatory Approved : | = Other Planned / Budgeted

From the Xcel Energy 2019 Integrated Distribution Plan. Link: https://www.xcelenergy.com/staticfiles/xe-
responsive/Company/Rates%20&%20Regulations/IntegratedDistributionPlan.pdf

| l = Potential Future

U.S. DEPARTMENT QF
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https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/IntegratedDistributionPlan.pdf

Determining Portfolio of Resilience Solutions

Proactive, collaborative approach that
aligns development by 3'd parties,
customers and utility

Otherwise, utilities, 3" parties and
customers may each independently
pursue various point & community
solutions
- Community: Cyber-Physical Grid Hardening,
Mini-grids, Multi-user Microgrids, etc.

- Point Solutions: Back-up generation, energy
storage, customer microgrid, etc.

Specific solutions don’t necessarily solve
all the needs — a portfolio is needed

- Solutions usually address specific functional
resilience needs

- Solutions have different potential societal
benefits based on type of event and severity

- How to determine an effective portfolio?

31

Resilience Solution Scope

Community Solutions

Point Solutions

All Customers o

¢ Entire Town

. Entir[ Neighborhood

* Industrial Park/Residgntial Community

* Individual Customer

« All Critical Facilities
& Essential ervices

All Critical Facilities

* Single Crifical Facility

Societal Benefit

U5 DEPARTMENT QF CFFICGF OF
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Roles and Responsibilities

Scale of potential impact shapes who will likely be involved in process.

Federal

Major Regional Event
(e.g., Super Storm Sandy)

NERC, ISO/RTOs

Governor Legislature ©
S
(®))
PUC SEO ¥
= § Localized Event
Local Government = = (e.g., Tornado, Wildfire, Flood, etc.)
o
Utilit Solution g
Y Providers Isolated Distribution Outages
(e.g., Momentary, Blown Fuses,
Customers Equipment Failures, etc.)

Consider how should roles, responsibilities and coordination be
considered in an integrated, resilient distribution planning process.

U.5. DEPARTMENT QF CFFICGE OF
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Considerations

The majority of distribution grid investments affect a system’s
physical and/or cybersecurity resilience capability

« How are potential threats being assessed and translated into planning
considerations?

* Is there clear logical explanation of how a proposed investment directly
or indirectly supports resiliency?

* |s there sufficient transparency in the distribution planning process to
understand how resiliency is being addressed and reflected in
Investment plans?

« How are grid investments and customer/independent solutions like
microgrids being considered as part of an overall resilience portfolio?

 Are all of the key stakeholders (e.g., community officials, DoD) involved
In an effective engagement process?

U.S. DEPARTMENT OF | eFIGE OF
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Thank You

References:
Michigan PSC PG&E Wildfire Xcel Energy HECO Regilience
2019 IDP Order Mitigation Plan 2020 2019 IDP Planning

@ Xcel Energy*

INTEGRATED DISTRIBUTION PLAN
(2020-2029)

STATE OF MICHIGAN

'BEFORE THE MICHIGAN PUBLIC SERVICE COMMISSION

PACIFIC GAS AND ELECTRIC COMPANY

s ) B "foﬁf“.i'f,it.§° Gettin gto
- o= 100% Renewable

At e Seplessber 11, 2019 meeting of e Michizan Pubic Servie Conmsssion i Lassing

RULEMAKING 1810007
Michigan

FEBRUARY 28, 2020

[y —
L Phsllps, Commssiones

QRDER

Bepimsing in Case Nos. U-17990 a0d U-15014, 3nd theseafier U-18370, the Commisssce.
— " deckic " D

allcollctvely ow placed ia i docke (Cave No. U-20147) s cueatly applcable % DTE

Resilience

Ectrc Compaay (DTE Elctic), Consumees Eoergy Coampasy (Coastaners), sod Tndiaea

Mickigan Power Company (18M)

https://mi https://www.pge.com/pge_glob https://\;vvtvvz_.xft_:lele/nergy.com https://www.hawaiianelectric.com/
een al/common/pdfs/safety/emerge staticriles/xe- clean-energy-hawaii/integrated-
psc.force.com/sfc/serviet.shepher responsive/Company/Rates id-plannina/stakeholder-
i ncy-preparedness/natural- i grid-planning/stakeholder
diversion/download/068t0000005 dis);sterpl)wildfires/wildfire- %208%20Regulations/Integ engagementiworking-
XVREAAQ ratedDistributionPlan.pdf groups/resilience-documents

mitigation-plan/2020-Wildfire-
Safety-Plan.pdf
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