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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

Customer
Needs

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

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

. C e . Operational
Resilience/Reliability Planning Efficiency
- Asset Planning

Grid Expansion/Modernization Planning
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Addressing Complexity

Increasing DER/microgrid development & utilization combined
with reliability and resilience considerations drive infrastructure
planning & operational requirements

» Resilience Enhancements
» Hosting Capacity Analysis
* DRP Planning & Roadmaps

* Community Solar+Storage
» DER Services for Power

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

.‘? Stage 2: * DER export energy + Grid storage for resilience
:fg DER/Customer sales at scale  Distributed computing and controls
s Microgrid Integration » Alternative Distribution Designs
g
<] . .
o » Customer Onsite Self-Supply & » DER Services Dlspat.ch & Controls
S Resilience c Se.cure DER'Intggratlon at scale
K3 . Electrification * Grid Modernization
7
>,
(7]

Stage 1:
Safety, Reliability

System - Distributi
& Resilience Y Distribution Voltage Upgrades
+ Customer Rate Options, Bill Operational Efficiency Improvements Distribution
Management Information & Reliability Improvements System

Resilience Foundational Measures
Aging Infrastructure Refresh
Annual Asset & System Planning

Decision Tools

—

Time Source: P. De Martini
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Investment Hierarchy

Foundational investments are needed to support more
advanced applications

Grid
Modernization

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

Resilience

QD
& Reliability S

N Basic Distribution Automation
Q (e.g., Sectionalizing, Reclosers, Fault current indicators, SCADA)

Aging Infrastructure Replacement & Hardening

Operational Response Preparation
Asset (e.g., Operations Center Modernization, Strategic Equipment Inventory, eic.)

Planning

Resilient & Reliable Distribution Structural Designs

Safety & Electric Code Compliance
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Integrated Distribution System Planning

Process is driven by
objectives that
address policies,
customer choice, and
reliability/resilience
priorities

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

g
.

f ... . ‘
Distribution
Resilience

Analysis

Resource &
Transmission
Planning

Near & Long
Term
Distribution
Planning

Forecast Grid
Needs
Incl. Hosting
Capacity

N—

( . L. . y
Distribution
Asset

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

)

Sourcing
DER Provided
Services

(Pricing, Programs
& Procurements)

—
)

Grid
Modernization
& Distribution

Investment
Roadmap

\ Management )
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Grid Mod Strategy & Implementation Process

Grid modernization strategy and implementation planning is part
of a more comprehensive, integrated planning process

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 FUNCTIONALITY ROADMAP

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

N o s
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Distribution System Platform

Logical layering of core components that enable specific applications

Customer Choice Decision Support Analytics
Customer Energy Information & Analytics Outage Information Customer DER Programs
Locational Value Dynamic Optimization Market Market DER Portfolio
Analysis Analysis Analytics Oversight Setilement Optimization
Hosting Capacity Pmbab!hstm Smart Meters Advanced Meters Volt-var DER
i Planning Management Management
e Bl Fault Analysis DMS oMS cls Network Model
Analysis
e Rl ond oAl - ow SCADA Automated Field Devices |  Advanced Protection
Forecasting Analysis

Operational Data Management
Sensing & Measurement

Customer

Market Portals
Applications

L
i
n
2
L
3

Core Components

Operational Communications (WAN/FAN/NAN)

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 Ill: 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

/ r’ ) ‘\
—_ ' \ Core | .
Distribution | | L ) Best-Fit, Reasonable Cost for core grid platform
Investment ' Best-Fit, | [ Minimumreliability | ' and grid expenditures required to maintain or reliable
Categories | | Reasonable standards | operations as well as integrate distributed resources
P ! Cost Soi—m———— | connected behind and in front of the customer meter
Y e W |~ / Dfm‘" ""e." i that may be socialized across all customers.
| Core | ' | integration /
| Platforn | S
| —— . A
| _— |
. | ! ERIVIERIE | | Benefit-Cost Analysis for grid expenditures
i Efficiency | | | | Benefit-Cost \ | proposed to enable public policy and/or incremental
| N 1 1 Analvsis Utility programs | system and societal benefits to be paid by all customers.
| DER i : Y J | Grid expenditures are the cost to implement the rate,
| | Integration | ! DER and NWA | program or NWA. Various methods for BCA may be
i — 1\ procurement ) ) used.
|| Reliabilty& | || TTTIIIIIIIIIITTIIIIIIIIIIIIC _'
Il Resiliency i /; \

____________

I —

|

|

' Self- [

Customer-driven DER
integration

Supporting {

Customer-driven

reliability

L —

S

Customer Self-supporting costs for projects that
only benefita 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
wires at customers’ request.
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Assessing Threats

No single set of distribution resilience planning criteria

Hurricane

Threat based risk assessments are

Tsunami

integral to understanding the potentia
impact of various physical and cyber e
threats S
T

Distribution resilience events involve s e
various potential scales and scopes
based on different events S
Lightning

- Scale and scope of potential events inform
structural considerations and functional
requirements

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

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

=]
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Scale & Scope of Event Impact
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u Source: Hawaiian Electric Resilience Stakeholder Working Group
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Resiliency Events Economic &

Social Impact
Major Regional Event

Reliability Events

24 hours
Qutage Duration
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DSP Planning Inputs

Methods are needed to a) translate threat-based risk assessment with
prioritization into planning objectives and criteria and b) coordinate
planning between IRP and DSP

Threat Assessment Planning Objectives

Earthquake

Affordability

Cyber Attack Resilience

Wildfire Planning Inputs Planning Analysis

Storm

Transportation Electrification : Objectives
& Planning

Criteri
Other Policies & Standards LA
Solar PV
Load & DER

f Storage \
- ar Forecasts

Grid Energy
Interactive Buildings

Asset
Condition

Resilience Threat Assessment and IRP inform Objectives/Criteria & Forecasts
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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

Future grid designs should address multiple criteria
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Thank You

Contact: Paul De Martini, paul@newportcg.com

References:

Michigan PSC
2019 IDP Order

STATE OF MICHIGAN
'BEFORE THE MCEIGAN FUELIC SERVICE COMMISSION

Case No. U-20147

Atthe Septemsber 11, 2019 meeting of the Michigan Public Service Commission :n Laasing.

Mictigen

PRESENT: Hon.Sally A Talberg, Chaimian
Hon. Daniel C. Scrigps, Commissioner
Hon. Tremaioe L Philips, Commissioner

ORDER

Begisning in Case Nos. U-17990 azd U-15014, and sheresfier U-18370, the Commission.

Leuched an ongoing I et

all collectively now placed in th docket (Case No. U-20147) and curtenty applicabls to DTE
Electric Compacy (DTE Electric), Consumers Energy Comgaay (Consuumers), anc Infiana

Mishigen Power Compasy (M)

https://mi-
psc.force.com/sfc/servlet.shepher
d/version/download/068t0000005
XvREAAO

12

PG&E Wildfire
Mitigation Plan 2020

PACIFIC GAS AND ELECTRIC COMPANY
2020 WILDFIRE MITIGATION PLAN REPORT
UPDATED
RULEMAKING 18-10-007

FEBRUARY 28, 2020

https://www.pge.com/pge_glob
al/common/pdfs/safety/emerge
ncy-preparedness/natural-
disaster/wildfires/wildfire-
mitigation-plan/2020-Wildfire-
Safety-Plan.pdf

Xcel Energy
2019 IDP

()/ XcelEnergy*

INTEGRATED DISTRIBUTION PLAN
(2020-2029)

NOVEMBER 1, 2019

Docket No. E002/M-19-666

https://www.xcelenergy.com
/staticfiles/xe-
responsive/Company/Rates
%20&%20Regulations/Integ
ratedDistributionPlan.pdf

HECO Resilience
Planning

Getting to
100% Renewable

Resilience

A Harmal'l ERSAS LIGHE

https://www.hawaiianelectric.com/
clean-energy-hawaii/integrated-
grid-planning/stakeholder-
engagement/working-
groups/resilience-documents
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