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Agenda Items

1:00 PM

Welcome/Introductions/Review Feedback

Jesse Harlow (MPSC)

1:10 PM

Ways to Align DP and IRP- What should be aligned and why?

Jeff Smith & Jason Taylor (EPRI)

2:05 PM|

Overview of NARUC NASEO Efforts

John Shenot (RAP)

2:35 PM|

The Importance of Aligning Planning Processes

John Shenot (RAP)

3:00 PM|

Planning Alignment focused on Distribution Generation and Non-Wires Alternative

Juliet Homer (PNNL)

3:50 PM|

Staff Straw Proposal (Executive Directive 2020-10)

Jesse Harlow (MPSC)

4:20 PM|

Closing

Jesse Harlow (MPSC)

Adjourn

Michigan Public Service Commission

Jesse Harlow (MPSC)



Workgroup Instructions

This meeting is being recorded
Please be sure to mute your lines

There will be opportunities for

question/comments after each of the sections

identified in the agenda

o Please type questions into the chat function or use
the “raise hand” function during this time

o We will open it up to those on the phone after those
using the chat function

o We will be requesting comments after all of the
meetings which will be posted to the webpage

4. The presentations for all the meetings are posted

to the Advanced Planning webpage.

DN =
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Summarized Stakeholder Comments from 9/24 Meeting

At the conclusion of the 9/24 meeting for the MPG Advanced
Planning workgroup, Staff solicited comments from interested
parties, asking the following questions:

1. Are there additional areas within the four subjects introduced on
9/24/2020 (Alignment of IRP/DP/TP, Forecasting, Transmission
Planning, Valuing Generation Diversity) that need additional
clarification?

2. Are there subtopics within these subjects that Staff did not

mention, and you would like to see addressed during future
meetings?

3. Do you believe Staff adequately introduced the items addressed in
the August 20, 2020 order in Case No. U-20633 during the 9/24/20
meeting? If not, please explain.
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Summarized Stakeholder Comments from 9/24 Meeting

1. Are there additional areas within the four subjects introduced
on 9/24/2020 (Alignment of IRP/DP/TP, Forecasting,
Transmission Planning, Valuing Generation Diversity) that
need additional clarification?

» Impact of FERC Order No. 2222, which allows for the aggregation
of DERs, and its implication on the grid as a whole and on planning
processes;

« Does the Commission Staff intend to consider externalities not
inside the “energy box” such as resource management, price
hedging against commodity fuels, and other indirect economic
impacts when considering diversity?
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Summarized Stakeholder Comments from 9/24 Meeting

2. Are there subtopics within these subjects that Staff did not
mention, and you would like to see addressed during future
meetings?

» Workgroup should discuss how to utilize the RTO’s long-term
transmission expansion planning processes to facilitate better
integration of transmission planning with generation expansion
and distribution system planning;

« Encourage examination of financial incentives as a potential
barrier to forward-looking resource planning, opportunity to
encourage utilities to examine the full range of possible solutions
on a level playing field;
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Summarized Stakeholder Comments from 9/24 Meeting

3. Do you believe Staff adequately introduced the items
addressed in the August 20, 2020 order in Case No. U-20633
during the 9/24/20 meeting? If not, please explain.

* Insufficient attention was given to the concept of resiliency;
specifically focusing on the value of resiliency to the grid, and the
ability of DERs to enhance resiliency.

o Encourage the Commission to pursue methods to determine the value of
the resiliency benefits different resources provide and that this value is
captured in planning processes.
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Summarized Stakeholder Comments from 9/24 Meeting

Additional topics addressed in Stakeholder comments:

« Consideration of Environmental Justice (EJ)/ Public health concerns
as part of workgroup discussion and final recommendations;

* Involvement of EGLE, Michigan Advisory Council for Environmental
Justice and other members of EJ and public health community in
workgroup;

« Consideration of impact of “deep electrification” of the grid (i.e.
conversion from gas to electric heating and wide-scale EV adoption);

* Is the fact that resource planning is very long-term and distribution
planning relatively short-term a barrier to full integration of IRP and
distribution planning goals?
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e pMPC
Summarized Stakeholder Comments from 9/24 Meeting

Additional topics addressed in Stakeholder comments:

» The merits and challenges of using benefit-cost analyses to equitably
compare resource, distribution and transmission alternatives should be
considered;

« Consideration of the use of renewable energy zones for siting new
renewables to address disconnect between identification of resource
needs in IRPs without identifying specific locations;

« Growth of DERs and their ability to provide grid services, including NWAs,
has implications for the entire grid and planning processes should reflect
the flexible value of these resources.



Summarized Stakeholder Comments Feedback Request

Comment: Does the Commission Staff intend to consider externalities not inside the “energy box” such as
resource management, price hedging against commodity fuels, and other indirect economic impacts when
considering diversity?

- Request: What specific externalities do stakeholders think should be addressed that are not currently
addressed in the Michigan Integrated Planning Parameters (MIRPP) document. What specific changes to
the MIRPP would address these externalities?

Comment: Insufficient attention was given to the concept of resiliency; specifically focusing on the value of
resiliency to the grid, and the ability of DERs to enhance resiliency?
- Request: In what ways could resiliency be addressed in an IRP?

Comment: Consideration of the use of renewable energy zones for siting new renewables to address
disconnect between identification of resource needs in IRPs without identifying specific locations.

- Request: What are appropriate ways to address the disconnect between resource needs in an IRP and
future unknown resource locations? Are there studies that need to be performed, communication
channels that need to be established, or other possible solutions?
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Please send feedback responses to
Danielle Rogers by October 28.

RogersD8@michigan.gov

Michigan Public Service Commission
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Making the Most of Michigan’s Energy Future

Ways to align DP and IRP — What should
be alighed and why?

Jeff Smith and Jason Taylor (EPRI)

Michigan Public Service Commission



ELECTRIC POWER
RESEARCH INSTITUTE

=2l

Ways to Align Distribution
Planning and IRP

What Should be Aligned and Why?

Jason Taylor, jtaylor@epri.com
Jeff Smith, jsmith@epri.com

-8

MI Power Grid Stakeholder Session: Integration of RS ATED GRID & ENERGY SYS A

Resource/Distribution/Transmission Planning | -
October 21, 2020
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Opportunities and Advantages with Aligning DP and IRP

T

Planning for Renewable Targets
Planning for Electrification
Scenario Coordination
Co-optimizing Mitigation Solutions

Holistic Evaluation of Value Streams
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Opportunities and Advantages with Aligning DP and IRP

Planning for Renewable Targets

Integrated Grid Benefic Cost Analysis Framewaork

Planning for Electrification | mﬁ l

Capacny

’i‘hermal
e Mr |

Scenario Coordination
___________________ o
. . . -y . " D?;:hﬁ:?l Bulk System
Co-optimizing Mitigation Solutions oo T
o - ;lauihmlty T!amrniaslo-nl

Expansion
Operational Practices &

Holistic Evaluation of Value Streams Stmiston

The Integrated Grid:- A Benefit-Cost Framework. EPRI, Palo Alto, CA:
2015. 3002004878.

T A e A O S P T S DI o e T e e ELECTEIC POWER
WWW.epri.com 62020 Bectic Paws: Researennstituts, [he Al ights reserved EPRI | i




Modernizing Distribution Planning for
Integrated System Planning




Key Planning Challenges

Category Key IEN Planning Challenge

1. Incorporating operational detail

2. Increasing modeling granularity
Integrating generation, transmission, and distribution
planning
Expanding analysis boundaries and interfaces
Addressing uncertainty and managing risk

Modeling the Changing Power System

Improving forecasting

1.

5.

Integrating Forecasts 8
8 & 7. Improving modeling of customer behavior and interaction

8.

9

1

Incorporating new planning objectives and constraints
Integrating wholesale power markets
0. Supporting expanded stakeholder engagement

Expanding Planning Boundaries

Developing a Framework for Infegrated
Energy Network Planning (IEN-F), EPRI,
Palo Alto, CA- 2018. 3002010821.

Distribution planning has a key role in integrated system planning

e e T e U e S s S S Ty ELECTRIC POWER
WWW. e pri.com B 2026 Beciric Powss Research istiut, Ine Al g reservec EPRI | Hrs.
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Increasing Model Granularity

Distribution Systems are
“Immense” in Scale
Models of entire distribution area may

not be available - some are developed on
as-need basis

= Traditional planning techniques have
been successful w/o models

= System-wide distribution models are
difficult to develop and maintain

Typical Distribution

Utility
Service Territory 1
Planning Area 1's-10’s
Substations 10's-100"s
Feeders 100’s-1000's
Transformers 1000s - 1,000,000's
Customers 100,000’ - 1,000,000's

Transfarmar

Substation

Sarvice Tarrilory

Foedel

Flanning Ared

Informing IRP requires distribution system-wide evaluations that capture

highly localized changes associated with the modern grid

EPR | s




Grid-Edge Modeling and Measurements

Distribution
Planning Area

Distribution

Distribution Service
Territory

Feeder

-

I

Distribution Transformer

WWWwW.epri.com

Customer

uonelsqng
uonnquisig

Depth

= “Edge” of grid is less known

= Models may not be available

= Metering/sensing data may not be available as well

Leveraging new data streams requires:

= Guidance on requirement for new data steams that can
inform planning

= Data storage and processing capabilities to handle
massive amounts of measurements and locational

information

= Robust analytical methods and tools to address
measurement errors and reconcile deviations from

“system normal

2
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Modeling Temporal Granularity

New dynamics and multiple time-scales [ R e

. . % y ?,‘“ r" _-;\‘

= Hourly and sub-hourly behaviors of active and El .y i
variable resources 5 | [—— -

= Yearly changes associated with:
— Adoption of DER
— Changing customer behaviors
— Short-term deferment of traditional reinforcements
- Changing operational resource objectives

= Deriving how local system changes alter
long-term projections

e e T A O S P T S e DI R e ELECTRIC POWER
WWW,epri.com B 2020 Bectric Powesr Ressarchnzttvts, Ine AN Hghis resecved EPE[I.M.,C..., o
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Integrating Generation, Transmission, and Distribution Planning

1 ﬁ U-\'Q 2 2 &
ﬂ e @S <
" . % o ; : 2
Coordination needs: . e iy g 1> 2 1E - m’"*
- ¥ ‘Tf‘/ o . T_ 'd
= Holistic evaluation of potential - < ‘__T‘ "—_ff' |
" ; i : ay T A '-—‘.\qs 9 . '—’q
non-wires alternative applications and values e, \ 7 ™ oy G - 3
" 1 SRGN "D 2,
= [mprove communications, visibility, and a =
“handshakes” between planning functions
= DER valuation and targeting, including locational
attributes
= Connections to other critical infrastructure
(e.g., electrification of transportation)
IO S EPR | s
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Addressing Uncertainty and Managing Risk

Shni't-term

l Wid-term Longterm

Variables Influencing Distribution Planning

= Changing supply- and demand-side resources

&

= Technology improvements

Size of Uncerminty

Uncertainty

= Weather-related variability

= Changes in federal, state, and local regulatory policies

0 T 5 10 15 20
NEEd for: Smonkn Time, in years
= Representative probabilistic models on resource and
system demands under multiple conditions and 1006 .
. Jan-Mar
periods ot
- . . s B
= Scenario development & coordination practices )
= Risk evaluation criteria and assessment methods 4
g
Www.epri.com B 2020 Bactric Power Researchinstituts, Inc AN rights reserved EPEI




Integrating Forecasts

Improving Forecasting Modeling Customer Behavior

* Characterize natural uncertainty and gain insights » Modelsfor adoptionand operational behaviors, including

using computationallytractable methods . . :
o _ i o responses to potential programs and incentives
= Derivation of time-series projections for hourly and _ o .
seasonal variationsand appropriatelyinform = New analysis capabilitiesand computational power to

distribution planningdecisions support related “big data” needs

* Adoptionand behavior of novel technologies can be
difficult to accurately forecast

-
‘d M igh likelibood
| ]

7.
-

& ! b Low likelihoed
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i
Regional Forecasts Customer Behavior Models Local Projections
14 WWW.2pri.com 18 2020 Bactrc Power Researchinstituts, |no AN rights reserved EPEI];:Z&E‘E:&WE.‘.UU
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Helping to Bridge the Gap in Planning Tools
EPRI’'s Modernizing Distribution Planning Project




Automated Multi-Year Assessment and Mitigation

System-wide Screening @ Local Constraint Analysis Alternative Identification

Traditional Alternatives

Ay * Load fransfer
i v 18 “ = Reconductoring Q;. _
;- P = Transformer upgrades
Y w I = \oltage regulation
: &
Non-wires Alternatives

= Storage
b S

= Solar 4
= Wind &2
= Demand response

o Steps are repeated across multiple sequential years

© 2020 i Pawa? Rasea o i, 1 4 g e EPR| B,
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Evaluation of Alternative Deployment Options

Assess cost of deployment paths

®
®
®
®

“*@ .............................................. + Puth2 "
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Mo fearz ears  Neard fears  New6 fear? ewrs fewrd feartd |

.\1 “‘L“-. B T G LEELEELEE + Path P . -
\ ® " Holistic evaluation capturing:

Capital cost of different assets
O&M costs

Asset cost escalation/de-escalation
System losses

Asset operational lifetimes
Revenue sources

Stacked benefits

ADAPT supports planners in evaluating and designing the modern grid

17 WWW.2pri.com 18 2020 Bactrc Power Researchinstituts, |no AN rights reserved




Supporting Integrated Planning

Multiple scenarios

Multi-year & multi-scenario plans

Scenarios can encapsulate:

Uncertainties in future demand
DER adoption

Cost-sharing incentives
Increasing/decreasing asset costs

WWW.2pri.com

Output informing:

Moaodifications to forecasted 8760
profiles

Projected NWA deployment levels and
regional locations

Planning scenario sensitivities

=Pzl | RESEARCH esTiTUTE
30
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Helping to Bridge the Gap in Planning Tools
EPRI’s Integrated Planning Initiative




Integrated Energy, Climate, and Resiliency Strategic
Investment Analysis

| What

Develop an industry-leading modeling framework/tool(s) to analyze system
integration challenges the industry face.

Who EPRI Staff from transmission, distribution, energy system climate analysis,
and storage/DER + member engagement from all planning areas

How Improve the integration of G/T/D planning tools including evolving climate
Impacts and evolving customer considerations for comprehensive analysis

When 3-yr effort (2-yr R&D);

Funding S1.8M

Deliverable Tool and/or framework enhancements for EPRI and the industry to conduct

assessment studies with comprehensive componentsensuring robust
solutions.




Example: Power Sector Planning for Climate Resiliency

Modeling <
and System
Impact

Infrastructure
and Land Use
Assessment

\ [

Global Climate Demand & Resource Grid End

Changes / Device Impact Assessments Evaluation User

Climate Projections Changes in Heating Adequacy, T&D Reliability Consumers Impacts
& Extreme Events and Cooling Demand Operations & and Resiliency & Options

Capacity Expansion

System Impact and Invesiment Option Assessment

(Microgrids & DERs)

Land Use,
Vegetation Mgmt.
& Managed
Ecosystems

Component
Performance
Impacts &
Design Basis

Transmission & Distribution

End Use Devices

Generation

il

WWW.2pri.com

=Pzl I RESERKCH INaTITUTE
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Together...Shaping the Future of Electricity
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Perspectives on Alighed Planning

John Shenot, The Regulatory Assistance Project

Michigan Public Service Commission
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Perspectives on
Aligned Planning
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MI Power Grid Phase ||
Advanced Planmning Workgroup Meeling #2

Case No, U-Z20633
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Introduction

The Regulatory Assistance Project is a global, non-
profit team of veteran regulators advising current
regulators on energy sector issues.

(www.raponline.orqg)

»  Foundation-funded. some contracts
=  MNon-advocacy, no interventions

John Shenot joined RAP in 2011 after serving three
years as policy advisor to the Public Service
Commission of Wisconsin and 15 years with the
Wisconsin Department of Natural Resources as an air
pollution regulator and electric utility specialist.

Regulatony Assistence Projgct (RAPY




Overview of NARUC/NASEO
Efforts




NASEOQ M=
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The National Association of Regulatory
Utility Commissioners (NARUC) is a non-
profit organization founded in 1889,

MARUC Center for Partnerships &
Innovation (CPI) identifies emerging
challenges and connects state
commissions with expertise and strategies
to support their decision making.

Our members are the state regulatory
commissioners in all 50 states & the
territories. FERC & FCC Commissioners
are also members. NARUC has associate
members in =20 countrigs.

NARUC member agencies regulate
electricity, natural gas,
telecommunications, and water utilities.

Only natienal nen-profit organization whose
members include the 56 governor-designated
energy officials from each state and territory.

MASEDQ improves the effectivenass of stale
energy programs and policies; acts as a
repository of information on issues of
particular concern to the states and their
citizens

The Nation's 58 State and Territory Energy
Offices:

Advise State Legislators and Governors on
policy development (e.g., smart grid,
cybersecurity, energy security, energy
efficiency)

Engage with utilities (IOUs, Cooperatives,
Municipals) on resiliency, planning, energy
efficiency, economic development

Conduct statewide energy planning and
energy assurance planning

SSRAMPSC |



NARUC-NASEO TASK FORCE  NASEQO=
) NﬂRUC ON COMPREHENSIVE -

| Hrn IH.I wils frmis | Waiana Asseealon of

" Reptsns vty Commisioos. ELECTRICITY PLANNING e foengy Oficials

Purpose: Develop new pathways for aligned

electricity planning

1. Innovation: Pioneer new tools and roadmaps for
aligning planning to meet state needs

» Participants are convening in multi-state cohorts with
others operating in similar market, regulatory, and
policy environments

2. Action: Apply insights to directly benefit state
action

» Each state will develop concrete steps / an action plan
at the end of the initiative

3. Replication: NARUC and NASEO will publish
templates and resources to support all members




Leadership

Task Force Co-Chairs Task Force Co-Vice-Chairs

Hon. Jeff Jennifer Hon. Beth Or. Andrew
Ackermann Richardson Trombold McAllister
Chairman Executive Commissioner Commissionar
Colorado Utilities Director Public Utilities California Energy
Commission Indiana Office of Commission of Commission
Energy Ohia

Development




Main Contacts

Danielle Sass Byrnett Kirsten Verclas Johanna Zetterberg

Director, Center for Program Director, Senior Advisor

FPartnerships & Innovation  Electricity U.S. Department of Energy
NARUC NASEO (202) 288-7414

(202) 898-2217 (703) 299-8800 johanna.zetterberg@hq.doe.gov
dbyrmett@naruc.org kverclasi@naseo.org

www.naruc.org/taskforce
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15 Participating States

. | States are Diverse and

Representative:

= Geography

= Market models (e.g.,
retail competition,
wholesale market)

» Planning approaches
(e.q., state energy
office roles, distribution
system planning)

= State goals (e.g., grid
mod, resilience,
climate, clean energy,
economic
development)




Five State Teams (“Cohorts”)

« Within organized * Qutside organized + Within arganized = « Within organized
markets markets markets Onlskits Crpnizad markets

rmﬂaﬂﬁﬁﬁﬂ. -Nﬂmh&fﬂﬂgﬂr - State is facing « Coastal state + Retail competition
collaborativaly in e increasing vilnerable to in state; gynamic.
oflaboratiy - Juggles urban vs. weather-related weather-related policy
gl SparsinG rural needs. fong damages and natural disasters:  nant
. ' distances DE'!I"II'-"EE-I"I' COSES, Rew axpariancing Maf fa impacted by cold-
fransmission generation siting
chailenges requests coming in




Task Force Process

We are hare

Workshop 4

2 years | 4 workshops

Workshop 3 ‘

Davelop “State Action
Plans" to build an the
work of the Task Farce

Movamber 2020

Warkshop 2 ‘ Consider what it takes
to implement idealized
aligned planming
processes with

Workshop 1 .‘

Refine opporiunilies

for planning process suppart from utility
alignment with support planners & experts February 2021:
Identify key trends, from stakeholders "Roadmaps” Releaze system
i idi and subject matter
mgt; g,'.‘,'.g-' gtatu; “pm] September 2020 : planning process
qua planning ‘Process Maps® maps, roadmaps.,

processes, begin
identifyving aligriment
needs

blueprint for
action, and state
action plans

Cwetobar 2019

April 2019




Process Maps Based on
“Building Blocks” of
Electricity System Planning

Estaniish Devalop Lead Describethe  ldentfy Sysiem Explors Evaluate and Finalize

Pianning Forecasts Future Mesas Solutions 1o Apply Criera Solubions andg Em.ﬂlnns
Agsumplions Trajeciory Agcress Caps 1o Datesmine Publish Pian
Fraferrad
Soluticns

« Represent fundamental steps in system planning

« Use common language across cohorts while preserving diversity in
approach

« Focus on information/results ("what”) stale decision makers want to
see, In what order (*when”) to inform decision making, not on specific
methods/tools ("how”) or “who” will perform

« Discussion draft and descnption of the building blocks at: e
www naruc . org/taskiorce/resources/ ' |




Cohort Process Map (Example)
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Key Issues Being Addressed by

Cohorts in Process Maps

Clearly set expectations at outset

Oy

Identify improved approaches for stakeholder
engagement

R

Incorporate emerging planning methods (e.g.,
multi-scenario forecasting, non-wires alternatives)

Evaluate a wide range of solutions and
procurement strategies

Coordinate and sync data, assumptions, and
modeling scenarios across the entire system

Acknowledge use of DERs as a resource

nulatony Asaislence Prajct (RAPY




Additional Questions Pondered
(not visible in process maps)

= How does rate design fit into aligned planning?

»  What metrics should be used to factor resilience into aligned
planning?

« How do we ensure equity and affordability in the transition being
envisioned and articulated by new planning approaches?

+ When will tools and models exist or need to be created to enable the
types of holistic analysis that would allow for optimization of possible
solutions across G, T, and D?

» Where should a state/utility draw the line between transparency and
security when considering data access [ data sharing?




Interviews with
Utility Planners

Partnered with EEl, NRECA, EPRI to identify ~30 utility planners for
engagement --- each assigned to a cohort

+  Engagement:
- Webinars to orient them on Task Force and their cohort's materials

- Individual interviews in August 2020
- 'Focus Group'-style dialogue with cohort Sept. 15

Interviews asked Qs related to:
- Lessons learned from experts’ own experience with aligning planning
- Feedback on the cohort's process map
- Implementation challenges & opportunities

Ragulalory Asaigiance Progct (RAPY
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Utility Planner

The steps are

gc?{?{}'ﬂ? logical and nothing
- is missing
What Target when to
Could be involve
Better? stakeholders
What's -
Going to I"“ I‘;_ of
be a oF H.‘.’.;;“"
Challenge? FREES

Adding a guidance

: Thoughtful & well
document is an '

considered: very

excellent i
coherent

SUggestion

Refine approach
based on how
recent market-

based RFPs went

Establish where
data access gets
resalved

St reed solid DER
performance data

Reactions

Stakeholder
angagements
beneticial

Distribution

planning needs to
include grid mod

Fapulatony AsaisiEnce Progct (RAPY
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Task Force Resource Library

15 categories of publications &

https://iwww.naruc.org/taskforce/resources/ webinars
- Data access
@ sfakdel - Ratemaking

- Distribution System Planning (DSP)
- Emerging DSP practices
- Forecasting
- Grid Modemization
MARUC-MASED Task Force on Compreherssm Elecincity | = Pla nnlng Eﬂ'ﬂrdinatiﬂn
Pianning ~ Resaurces - Planning Criteria
' ' ' ' - Procurement Strategies
. - Resilience
. et > - Rural DER integration
- Scenario and risk analysis
- Solution Evaluation
| - Stakeholder Engagement
- Litility best practices for integrated
planning

53



Final Products: February 2021

PROCESS MAPS (3)
3

o —
L™ -;_'_._

Cohort vision for WHAT
STEPS need to happen in
WHAT SEQUENCE to better
align planning processes -
some combination of:

« Distribution-level planning
« Resource planning

« Transmission planning

ROAD MAPS (5)

e B -
—— I g
—

-_':b"-'-_'_-

HOW a cohori-level process

map could be implemented.

Contains;

» Short description of each
step in the process map

« Guidance, resources, or
examples ("GREs") that
could offer a starting point

BLUEPRINT FOR ACTION

VWhat Task Force
resources are available
and how fo use them
Includes:

« Vocabulary / structure
for collaboration and
progress within a state

« Examples of
approaches from the
15 Task Force states
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Making the Most of Michigan’s Energy Future

5 Minute Break

Please mute your microphone and turn off your camera
during break.

Michigan Public Service Commission



2 The Importance of Aligning
Utility Planning Processes




Planning Used to Be “Simple”

N Distribution
Power plant Transmission

o —




Planning Today Is More Complex

Wind
integration

Distribution

| Demand side
Active network Electricity participation
managemant Eturaga
EV
charging

Source; Eumpean Dismbunon Sysiem Operaiors Assaciabon for Smarn Grids




E
gg
&

Main Reason: Rapid Growth in
Distributed Energy Resources

LS DER and Connected Devices Impact Expected to More Than Double from 46 GW to 104 GW

% 104,

E 100 S T—_—

= E an |

=1} S,

o {5 60

c = 46

Fu 40

o 20

E

0
2017 2018 2019 2020 2021 2022 2023
m Distributed Solar nCHP n Resi Smart Thermostats
Electric Vehicles m Distibuted Storage

Gl i inimmnns Sair= B
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DERs Affect System Needs
Across All Planning Realms

Transmission needs might be reduced Ew“m :ddh&g thuhﬂ?:
with less reliance on central station planning, statﬁﬁ&utihﬁas
power and increased DER penetration could:
* Improve grid reliability and
resilience
jount and type 'diﬁiilil:i’t]_tﬂ&éﬂdﬁ:iﬂﬁﬂﬂ

STiargY TAREG
. 'Amidimnenmnwmsts
bution system 1o ratepayers
ISIONS NOW NEE « Support state policy
priorities

* Increase Hm transparency
ﬂfgnd related
-|Mrnems dEﬂEﬁlﬂns

central station
generation

needed o balance supply
|| --I:IH.II I:__ _.-'_-II:-- _” .
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Other Key Drivers for Changes to
Planning Processes

v Growth in variable generation (utility scale)

v Competition in electricity services & procurement
v New reliability challenges (climate, cyber, etc.)

v New emphasis on resilience

v Climate and environmental goals

v Equity and environmental justice concerns

{ance Projact (RAPY
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Need to Change and Align the
Various Planning Processes




How State Regulators and
Intervenors See Utility Planning

Resource Planning Distribution Planning




Regulators are Realizing They
Need Visibility into the Black Box




Distribution System Costs are
Rising Steadily

Annual electric distribution system costs for major U.S. utilities

@
bilion dollars (2017) Cla
50
45
40
capital
35 investmeant
30
25
0 customar
15 axpansas
10 operations and
5 maintenance
0
1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017
Source: U5 Enargy Information Aominsstrahon {EI1A), Federal Emargy Regulaiory Commission {FERT)
Fmencial Rapors, a5 accessad by Vanb Velncity Suite
Fapulatory Asaistence Progct (RAP S
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Reliability & Resilience are Primarily
Distribution System Problems

- Graph shows
average minutes of "
outage per customer " s
in 2017 |

« Most Ml utilities >
200 minutes

- Resource adequacy
standard = 2.4 hours

{ance Projact (RAPY
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Where is Alignment between IRP and
DSP Most Needed or Helpful?

» Goals and objectives

» DER forecasts

» Load/net load forecasts

* Resource capabilities and costs
« Decision making criteria

* Non-wires solutions

f DA
{Ence Prosact (FARFY

LEuIony A55ISTE ¥ A
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Two Common Barriers to
Treating DERs as Resources

1) Inconsistent valuation/compensation

across DERs

» States/utilities often use different cost tests for each
type of DER

»May also apply the tests differently (e.g., different
assumptions about inputs)

@#@7:0:& @:t.




Two Common Barriers to
Treating DERs as Resources

2) Inconsistent consideration of DERs

versus utility infrastructure

» Least-cost/best-fit procurement for utility investments
» Cost-effectiveness tests for DER decisions

Both types of flaws can lead to suboptimal
allocations of ratepayer resources — a more

consistent approach is desirable




Transmission/Bulk Power
System Planning Challenges

» Jurisdictional challenges

- Regional planning by RTOs/ISOs (MISO and
PJM) is FERC regulated

+ Investment/siting is state regulated

+ Coordination challenges
- Timelines not synchronized
- Visibility/data availability
- Seams issues

{ance Projact (RAPY
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MISO’s Take on the Challenges

PLANNING: Bulk slectric

system planners do not -"“'*}
have good data on the L‘\
amount and location of DERs

MODELING: Current ﬂ
models do not accurately a
reflect the impacts of DERs
MARKETS: Currenl design
may need modifications

to enhance participation

options and caplure
benefits of DERs

f@h

VISIBILITY: Bulk electric system
operators do not have visibility
into how DERs behave and affect
conditions on the distribution or
transmission system

OPERATIONS: DER variable
hourly profiles impacls on system
unit commitment and ramping
needs are uncerain

COORDINATION: Bulk electric
system operators lack methods
to coordinate with DER owners/
aggregators and with distribution
operators controlling DERs

Source: MISO

Fapulatory Asaistence Progct (RAP#




PJM Gets It, Too

» DER Ride Through Task Force created by
Planning Committee (November 2018)

+ Guideline for Ride Through Performance of
Distribution-Connected Generators (Q4 2019)

« DER and Inverter-based Resources
Subcommittee created (July 2020)

{ance Projact (RAPY

SOy ASLSISTENC ¥
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And NERC Also

Distributed Energy
Resources

Connection Modeling and ReSability Considerstions

February 2017

RELTARDLITY | ACDCHHFTARILITY
m

Reliability Guideline
Bagtk Poserir Sepstem Raliability Perspsctives on
the Adoption of IEEE 1547-2018

March 2020

-

Repulatony Assigtence Project (RAPY




Recommended Reading

Alntegrated Distribution Planning for Electric Utilities: Guidance for

Public Utility Commissions
+ https://www.madrionline org/resources!

Alnsights on Planning for Power System Regulators
= https://www irena.org/publications/2018/Jun/Insights-on-planning-for-power-
system-regulators

ACapturing More Value from Combinations of PV and Other Distributed

Energy Resources

« https:./Mww_raponline_org/knowledge-center/capturing-more-value-from-
combinations-of-pv-and-other-distnibuted-energy-resources/

/INational Standard Practice Manual For Benefit-Cost Analysis of

Distributed Energy Resources
« hitps://iwww.nationalenergyscreeningproject org/national-standard-practice-manual/

Repulatony Assigtence Project (RAPY
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About RAP

The Regulatory Assistance Project (RAP)® is an
iIndependent, non-partisan, non-governmental
organization dedicated to accelerating the transition
to a clean, reliable, and efficient energy future.

Learn more about our work at raponline.org

dobn Shenct
Semor Adkdsoy
The Rgulaiory Assefance Eropct (RAPT

Forl Coilns, Colorada +1.502 505 1588
Uniied Staies jaiam ErAponing. org
rapanime.arg
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8 Supplemental Slides if
Helpful for Q&A




In a Perfect World...
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' . Emergency/Resilience Planning




...Much Faster Than Inflation

Fis. 2 SeecTen Dama, Aw U.8. 10Us, Baseune = 100

140 -
135 - m— [iirblion a55els par cusioman
130 1 — Erergy uss pee cuUsiimar

1754 s Pl dermiang e Guslom
===ra LA CPT

Percentage from Baseling
i

g0 T T T T T T :
2010 2011 &z 2013 o014 2016 2016 oy

* Fittgrasfivewnd, bl powdatasinflation_calculabor him

Souice” Akeraz, P, Encson, 5 and Stephens, D (2019, July). The Rush fo Modarmize  Detibubon Plaming, Perfarmance
Measurameant. Public Uiities Fofaighily. Relrieved fram: filps eeww forinighfly comfarnsghily/ 201907 nesh-modemize

Fapulatony Asaistence Progct (RAP)
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Distribution Share of Retail Bills is
Large and Prcuected to Grow

ragn Ratal Electricly Price by Sanden {aiagory (2008 camrikicwals-h
®  Generatian
. # Trarsmisson
8 Digtibalian
' 201725 8%
‘ 2030: 32.7%
L ARARY (LRRRARAAEE] : 2040: 34.0%

Data Source: EW Anragl Enargy Oudook 2019

Fapulatory Asaistence Progct (RAP S
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Planning Alignment
focused on Distributed
Generation and Non-wires
Alternatives

Juliet Homer, P.E.

Pacific Morthwest Mational Laboratory

Michigan Power Grid

Integration of Resourca/Distribution/Transmission Planning
takeholder Meeting #2

October 21, 2020

Pacific
Northwest
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Background GR
=~ U.S. Department of Energy Grid Modernization Laboratory Consortium

=~ Funded by Office of Electricity (Joe Paladino) and Solar Energy Technologies Office (Elaine Ulrich)

=~ Presentation today based on report: Electric Distribution System Planning with DERs — High
Level Assessment of Tools and Methods
= Report authors:
B PNNL: Juliet Homer, Yingying Tang (now with Microsoft), Jeffrey Taft, Alice Orrell
B NREL: Dave Marang, Michael Coddington, Michael Ingram, Andy Hoke
= Additional insights and content provided by:
B PNNL - Alan Cooke, Kevin Schneider, Jeremy Twitchell
B LBNL - Lisa Schwartz
B Debra Lew — formerly with GE Consulting, now with Debra Lew LLC
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In this presentation GRI

= Transmission and distribution system coordination
= Integrated distribution system planning

= Load and distributed generation forecasting

= Non-wires alternatives

= Data requirements

= Net value method in IRP modeling
= Closing thoughts




Transmission and Distribution handshake point - =
The substation GRID

ODERMIZATION
LABGRATOREY
CONSORTAIM

Substation

L et

| i

Sk Ll
CIRCLUIT
BREAKERS

| sTEPDOWN BB

i TRANSFORMEHRS

Oetoter 31, 2000 '
Link to full distribution system infographic |
85
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Map of transmission 115-kV
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Map of distribution systems GRID
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Interface between transmission and distribution (T&D) T&
systems GRIL

= Traditionally
B \ery hierarchical — transmission system drove economics and energy
B All power was produced on the transmission system
B Distribution system took what it was given from the transmission system
B The interface between T&D systems was static
B Transmission operators managed transmission with their models
B Distribution operators managed distribution with their models
= With increased Distributed Energy Resources (DERSs)
B The interface between T&D is more complex and dynamic
® Under certain conditions, power can flow from distribution system to transmission system
B Software, tools and communications have to evolve
B Transition from transmission-to-distribution hierarchy to more co-equal - tougher modeling problem




Coordinating transmission and distribution (T&D) @%-_;

planning :IT GRID

= Large numbers of DERs can impact the transmission system

= Transmission system can also impact DERs in terms of ride-through capability and frequency and
voltage impacts

= Separate data sets, simulation software and models support planning for T&D

= Traditionally, only limited data has been shared between T&D systems, primarily load

= Transitioning from strictly transmission-to-distribution hierarchy to more of a co-equal paradigm

= This represents a significant modeling challenge due to traditionally separate T&D modeling tools

=~ Computational burden of modeling the T&D system together is immense

=~ Tools

B Researchers have developed steady-state global power flow models that solve the distribution and
transmission system together; these models are just starting to capture the important dynamic/transient
effects

B Co-simulation platforms are being developed that link existing T&D simulators - Examples include HELICS
and FNCS developed at PNNL

89
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Integrated Distribution System Planning

Resourcs &
' T‘m Transmission -
m m

E

+

Lyitem
AssEismant Mear-Tarm and
Long-Term
T Distribution
Resilience & E——
Reliability r
Analyses

Distribution Planning Analyses

.i:.f:'::'.--“' -l"I i
T
b :\\‘:}F =

LARCREATORY
COMS0ETILM

Sourcing DERS Microgrid Provided

[Pricing, Programa, & Procurements)

S [Fstribtien Syitem Planc

Grid Modernization Strategy and

Source: DSPx Guidebook, Vol. 4 (final draft), 2020 tober 24, 200 | 3
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States with distribution planning requirements Gl
=]
E
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Slilalala]l =Sl =El=| =225zl =z|l=z1=z|C|S|21@2|=|5|>15]=
Dearibution sysem plan requirement -] e psg e ol |1 Il L I R | R [ . . o
(irid modernization plan requirement| — . - — - —
Hosting capacity analysis'mapping
requirement - - - | el Bl | -
Mon-wires aliernaiives | locathona
E'E|I.I1-'F'I."|:|IIII'HI‘H.'FI1.1 _='____._.J s|le|lo]|s . . || e|a - L]
Swrage Mandates or Targets & [ ] L L ] -
Benefit-Cost Methodolagy /
Cruidance b s ol |- . L
Storm hardening requirements [ ] L] .
Required reporiing on poor-
performing circuits and sl @ . [ ] e @ . AR AR A AR AE AR A .
improyement plans

Source: Schwartz/Homer presentation at Integrated Distribution System Planning training for Midwest/MISO region, October 2020
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Integrated Distribution System Planning GRI

Aesource &
Transmission -
Sourcing DER Micragrid Provided
Planning b,
[Pricing. Programa, & Procusements]

Distribution
System f
Asspssmant Mear-Tarm and
Long-Term "
: Distributs Imtegrated Distribution System Plans
& Planming :
Reliability "

Distribution Planning Analyses

Source: DSPx Guidebook, Vol. 4 {final draft), 2020 toer 21, 260 | 11
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Traditional load forecasting GRI

= Track peak loads (using SCADA data)

= Evaluate each distribution feeder for Load Forecast Feeder 1777
annual growth and new loads

= Feeder load forecasts aggregated to ) /
show substation status, need for )
expansion

= Substations may require upgraded
transformers, new transformer
banks, transmission, distribution
equipment

=~ Traditional load growth projections are |
commonly included in utility tools —
(e.g., Cyme, Synergi, Milsoft) et

kMY

] gl el

Brogs ceed Pk Lo sl (LA
'- o
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Traditional DER forecasting GR

= Even understanding baseline or current DER energy production is difficult — utilities don’t
have visibility or data on customer-owned systems
= Traditional DER forecasting has been based on:
® Historical trends
m Specific targets set by policy or program goals
B Regression-based approaches applied at the service area level
B Planners judgement
= These rely on few or no quantifiable predictive factors and may not be sufficiently robust
for planning purposes going forward.

= Forecasting load and DER often happens in a “top-down” way, separately forecasting load
and quantity of DER at the system level, and then allocating that system forecast down to
more granular levels.




More advanced load and DER forecasting ‘-'f:j‘_'.j LS

=~ There is a move to more granular load forecasts in time and space, such as annual hourly load
forecasts by feeder and/or by customer class.

= Multi-scenario forecasts of DER penetration and gross load can support understanding potential
effects of DERs on a distribution system 5 0%

- Scenarios may include: E gtic 4 o High
B a business-as-usual case e 4.0% —nate
B varying DER growth projections E 3.0% o
= (EE, DR, CHP, DG, EV and storage) S 0%
B scenarios that reflect cost decreases for certain DERs § 1.0%
B scenarios that reflect specific policies, including E oi0%
carbon/sustainability scenarios = 2015 2020 2025 2030
B scenarios that explore different energy service provider Year

landscapes, such as a high community choice aggregation scenario.

= Market analysis reports, potential studies, procurement requirements, and internal company
analysis can be used to develop different DER growth scenarios.




Load and DER forecasting tools GRI

= |oad Forecasts

B LoadSEER - integrates geospatial and
AMI data atﬂng with historical and ChE”E HQES Er"ld GEE[JS s Lﬂad and DEH Fﬂrﬂcaﬁtﬁ
forecasted weather information to = Commercial/mature tools are needed that use
develop regularly updated multi- customer adoption modeling and machine learning to
scenanio load forecasts. project customer adoption rates of DERs and net load

® CYME, Snergi, Milsoft - have add-on in a granular way, taking into consideration policies,
modules for developing multiple- and existing deployment rates

scenario forecasts. 3 .
B WattPlan Grid, a tool currently in development, plans to

" gs;#;;slggg é:{:i‘:tﬁs Gelaligd use machine learning and advanced analysis for project
: customer adoption

= DER Adoption forecasts

B dGen forecasts technical and economic
potential but does not project customer
adoption in the short term.

m Utility specific tools based on Bass
Diffusion Models tober 20 2000 | 18
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Integrated Grid Planning: Hawaiian Electric GRIL

Driven by the state’s 100 percent clean energy requirement and customer uptake of distributed
energy resources, Hawaiian Electric launched a new Integrated Grid Planning process in 2018:

PATHWAYS TO 100 PERCENT RENEWABLE ENERGY

Key points: l ‘
FORECASTS AND ASSURMPTIONS SOLUTION SOURCING COMMISSION REVIEW OF PLAN
i Rased b sy and Identification of least cost, bast fit Seak commission approval of 5-
» Stans w”h common fGFE'ﬂEIEtE f:c::lh.:::,c;;-.-r:uj:hnn:‘rg soduticn opticms 1o sl grid needs vear pfan with @&aorele
E||'|{:| ds5L mptlc}nﬁ cyche results, and policy goals inrough the establishment ol a Inwestments, programs, and

marketplace thraugh profunemsents, pricing propaosals,
pricng, and programes

> Needs assessment conducted
from the bottom up (includes
distribution, transmission
systems)

» Costand performance

assumptions informed by market GAID MEEDS IDENTIFICATION SOLUTION CPTIMEZATION
. Ergi readysis 10
providers e oyima ey i
reeds to meet palicy goals and distribution sohitions aoquired
» Robust stakeholder processes bz mion iy through marketplace, Includes
: RECIETETEN, TFa iS58, 30
provide transparency through all ‘ o wsed, e e P ,
steps of the process

STAKEHOLDER AND CUSTOMER ENGAGEMENT

Hawaiian Electric




Non-wires Alternatives (NWA)
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Considering non-wires alternatives GRID

= Non-wires alternatives (NWA) are options for meeting distribution (and
transmission) system needs related to load growth, reliability and resilience.
B Single large DER (e.g., battery) or portfolio of DERs that can meet the specified need
= Objectives: Provide load relief, address voltage issues, reduce interruptions, enhance resilience, or meet
local generation needs /
= Potential to reduce utility costs '

® Defer or avoid infrastructure upgrades

® |mplement solutions incrementally, offering a
flexible approach to uncertainty in load
growth and potentially avoiding large upfront
costs for load that may not show up

= Typically, the utility issues a competitive
solicitation for NWAfor specific distribution -
system needs and compares these bids to planned traditional grid investments (e.g., distribution
substation transformer) to determine the lowest reasonable cost solution.
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Non-wires alternatives GRID
NWA project stage by year announced - ~850 MW of NWAs have been identified or
100% — e pa— implemented in the US
0% B Projects only move forward 40% of the time and the
BO% = number of identified opportunities that are
70% N N implemented is shrinking
B0% m Cost and reliability are key reasons for projects not
0% N ' going forward
40% B Front-of-the-meter batteries are most commonly
;g: I I implemented NWA
b - B Broad disclosure of NWA opportunities both informs
bl 4 the public and also dilutes share of NWA projects

2014 2015 2016 2017 2018 2019 2020 implemented

# Mot pursued
B Implementation in progress or Implemented

m [dentified or Solicitation in progress
prog From Debbie Lew slides from NARLUCSNASED Midwest Staves Distribution System

Training Octokbeer 2020

Source; Wiood Mackenzie Grd Edge service, YWood Mackanzie Dalm Hub

3




Non-wires alternatives projects by state GFE

NWA project count by status and U.S. state

New York IO ET.
California S EEEE—
Minnesota S
Vermont R
Massachusetts 1l
Rhode Island
All others I

(1] 50 100 150
MWA project count

B |dentified ® Solicitation in progress ® Implementation in progress ®implemented =» Not pursued

Source Wood Mackenzic G Edge senice, Wood Maskenzie Data Hub

Dt 21, 2030 | ]
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NWA procurement strategies: New York (1) GRID

= As part of annual capital planning, each utility must routinely identify candidate projects (load relief,
reliability) for non-wires alternatives, post information to websites and issue RFPs. Wtilities jointly
provided suitability criteria (March 2017) for NWA projects and described how criteria will be applied
(May 2017)in capital plans and procurement processes.

Criteria Potential Elements Addressed
Project Type Project types mclude Load Reef and Reliability®. Other categonies curmently have
S mirirral Suitabdy and will e reviewed 35 suitability changes due to State policy
Suitability or kechnological changes.
! g
Large Project 36 o 60 months
Timeline
Suitability _
Small Project 18 to 24 moanths
|| Large Project = %$1M
Cost Suitability —
Small Project > £300k
' o | o

102
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NWA procurement strategies: New York (2)

Projects, Needs and Default Solutions:
Example Consolidated Edison RFPs for Non-Wires Alternatives

Project [RFP year) MNeed | Default Solution

Hudson Metwork [2017) B G0 el o 0T Feeder upgrades to reduce potential
Location: West 50th 5t. Substation overloads

Overload period; 1-8 pm [5 pm peak)

When: 2021 {summer)

Columbus Circle Network [Tl e 401 Feeder upgrades to reduce potential
[2017) Location: West 42nd 5t No, 2 Substation overloads

Overload peried: Z=7 pm (6 pm peak)

When: 2021 {summer)

West 4Znd Street Load Amount: 42 MW (total, varies by year) Transfer 55 MW of load from W.
Transter Praject (2017) Location: W, 42nd 5t, No. 1 Substation 42nd 5t. No. 1 Substaticn to Astor
Dverload period; 9 am=7 pm (2=3 pm peak] Substation before summer 2021
When: 2021-2027 (starting May 2021)

Sources: Con Edisen 2017a, Con Edisen 2017h, and Con Edison 2017c

See Joint Utilities NWA Opportunities and REV CONNECT




Locational Value

-

DER compensation tariffs based
on locational benefit

® New York Value Stack tariff
compensates DER based on
location, in addition to energy,
capacity, environmental and
demand reduction

W |ocational specific relief value

(LSRV) zones are identified by
each utility based on utility-

defined criteria

B Response to event calls in LSRY
zones results in additional DER
compensation

=
b iy

GRID

SOCERMIZATION
LABGRATOSY

COHNSOIRTILIM

Brooklyn

[ LeamsEung |
) 1
'

BORDURH 7
HALL

Laawarsa i Nay

FEE Raliwwe

Source; Con Edison LSRY fone Map




NWA procurement strategies: California GRID

= Distribution Investment Deferral Framework (DIDF) decision (Feb. 2018) created an annual
process for consideration of DERs

B “The ceniral objective. . is to identify and capiure | ! I . s
opportunities for DERs to cost-effectively defer <019 DIOF Froject Locations

or avoid fraditional IOU investments that are
planned fo mifigate forecasted deficiencies of
the distribution system.”

m Utilities file annually (now consolidated):

1) Grid Needs Assessment (example GNA) —
main dnver for Distribution Resources Plan

2) Distribution Deferral Opportunity Report (DDOR)
B Recommend deferral opportunities for
competitive annual solicitations
» Examples: SCE PG&E. SUGEE AR
B May 2019 update modified requirements Source: PGRE presentation on 2019 RFO for
» $/MWh and locational net benefit analysis values for prioritizing projects  'oealdistribution capacity relietind areas
= Additional requirements for GNA narrative and datasets

* Additional project-specific data required for planned investments and
candidate deferral project shortlist tober 31, 260 | 4




CPUC'’s Distribution Investment [~ [t ] ™
| e PFiraei Lapady Waligw
Deferral Framework (DIDF) e e T e
» Process to consider N\WAs =~ G S o e L e (R S
» Review historical peak demand data s il o A e | 2 1.3
» Disaggregate load and DER fnrer;ast:-‘/ ;
H H | -"_i'.qnllr‘pr
» |dentify gru.jikneeds | - s | 15800 | o | | s
» Develop utility-owned projects to solve — il L T el bruall B
these needs P 4 2 ; : Lot
1] = 5 I_lrlull n | I _|1 1 [ o 3
» Project screening (3 years to identify .gﬂm?z-fwﬂm.-a. o C 113
project, CPUC approval, solicitation, : R
interconnection study, permits, 27 G | aeeet | W
procurement, installation, operation) A ™
® Timing e e —
: e Cluoun 2 fun Loy Bussrance
u Jechrical i P s
» Prioritization || Semamasunine sacouctor
m Cost-effectiveness (LNBA $/kW-yr and New Cirun  Gonet subaion
$/MWh-yr) Ty —
m Forecast certainty 'fffi;?i.;;?;"_?‘Enl.‘.?f;"f;{ﬂifamm
B Market assessment ety /3614 Gt P -
SCE, "Grid Neads Assessment and Distribution Oetolee 02020 | 88
Deferral Oooortundty Reoort” Aueust 17, 2020
MISRIS

From Bekhbie Law
slides from
MNARLIC/NASED
Midwest States
Distribution Systam
Training October
2020




Southern California Edison (SCE) example: ‘3’%%
DIDF Request for Offers GRID

= Six upgrade needs at five locations identified in Distribution Deferral Opportunities Report process
B Demand Response (100 kW min)
B Renewables: 250 kW min front-of-the-meter (FTM), 100 kW min behind-the-meter (ETM)
m Storage 500 kW min FTM, 500 kW min BTM
B Renewables+storage: 250 kW min FTM, 100 kW min BTM
B Permanent load shift (100 kW min)
B Energy Efficiency (100 kW min)

=~ Preference for BTM that can provide resiliency for Public Safety Power Shutoffs

SCE DIDE RFD
From Dehbie Lew slides from MARLIC/MASED Midwest States Distribution System Training Dctober 2020 icber 2, 2020 | 28
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NWA implementation challenges

= Year by year planning analysis yields changed
requirements

Tahis F: {vemall Sompaison of Capacity Requmoments [

= Procurements take time which can lead to challenges 2019 Planning |
Cyck 27020 Planning -,
. : : [Advice A108-E] | Cychs Datin
= Southern California Edison example — needs changed l'
Essanhowar 75 5.2 3T
mgmﬂcantly hetween 2!]1 9 and 2020 planning cycles: —
h | Sawgus-Howhall 125 125 o
mwmmmmmw i hssns - S 19|
Feaquismmenis
(MW Alpssandno 38 0.0 A8
Tain'a 7. Ersanfrnsr Frogact Compatsen of 2078 s 2000 Planning Glecies |
Elzabeth Lake 1 LT 13,8 7 |
Elsenbcrant Project 2018 Pananing Cyle 2020 Pamning Cycla
Capaalty Capocity Elzabath Lk 2 TE 4.0 .2
Girid Nowds 3 kY ool oul of Elsenhower | Crossley 33 KV cieoui ool of Eisenhovws
19533 kY Sbalaton RS Y
" i fable ¥ Chveval Companson of Enegy Requremens (AT
Forntasies p b f 7 i —_—
Maturg of G Meedy Eap=ly Bmialons Eaeacly Wrifabions =
Brops Construct (1) new 33 &Y ciroust ot of Consfruct (1) new X3 kY oot oul of EI;::H. . mhm e,
Emanhoser 115053 kY SubsiaSon .Eumi'm 11533 Ky Subetaion {Advica 4108-E) | Cycla Dl
Masd Year 2 a2 F—— %4 1075 +103.1
Wikl Cose ol pry—
Traciional 42 M S A7 M Saugus-Hewhall 34 515 +1 0
2
Enargy Pechanga 3 an 32
iy 23 182 Ragulrsmants
i (M) Rlessandro 16,4 oo AGE
Enargy ad oTs
Raguiremonts. (MWh) Elizzbath Lake 1 183 B +301
Elizaboth Laks 2 23 (rad:] il 5
From Debbie Lew slides from NARLIC/NASED Midwest States Distribution System Training Dctober 2020 » i
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Data-related requirements
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Data-related requirements GRID

= Data accessibility is being addressed in distribution planning proceedings
= Hawaii PUC order pointed out that “limited data visibility could lead to inefficient customer

and grid investments” (HPUC 2019). Green
=~ Two types of data accessibility are being addressed Button

1. Customer usage data - Making AMI interval data available to customers and third parties to
support planning and decision-making
= Some slates are requiring utilities to use and/or evaluate feasibility of Green Button framework
{Example: DC, NY, CA, Hl and IL)
+ Download My Data - standard enables customer to download their data
# Connect My Dats — data exchange protocol which alows automatic transfer of data from ufifity to third party on
customer authorization

« Some states requiring “15/15 rule” when sharing aggregated customer data
# An aggregation sample must have more than 15 customers and no single customer's data may comprise more
than 15 percent of the total aggregated data

2. System level data — Making system level data available to support customer and third-party
solutions
* Increasingly common to require hosting capacity maps to be shared online

« New York, DC and California are examples of states with more detailed system data sharing cosca s | 7
requirements — see next three slides
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System data sharing requirements Example 1: New York GRID
=~ New York — Each utility has a data sharing portal that includes the following
nat l‘-r'n‘;igrid = Orange & Rockiand E E m (& conEdison
LINKS TO UTILITY DATA PORTALS
Matianal Qrange & NYSEG RGAE Central  Consolidated
Grid Rockland Hudsan Edizon
JDIHT UTILmEs Click on th
OF NEW YORK the Joint U
loint Utilities of New York System Data Portal
O Distributed System implementation Plans 0 Load Forecasts
U Capital Imvestmant Plans 0 Historical Losd Data
IJd Planned Resllbancy / Redlability Projects O NWA Opportunithes
I Aeliabiliy Statistics 0 Quewed DG
0 Hosting Capacity 0 imstalled DG
L Beneficial Locations O SR Pre-Application Information 1| 3
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System data sharing requirements Example 2: California GR

= By order, California utilities required to C et o
make datasets available as part of Grid Drstnhutmn. deferral opportunities
Needs Assessments & Distribution W Planned investments

Deferral Opportunities filings, including: ~ FYOIBGL UEBLTRION
» Distribution service required

= (Grid needs » Type of traditional capital investment

¥ ) ipment to be instalad
B By circuit, substation, and sub- ; ﬁgﬁm date

transmission capacity service « Deferrable by DERs? Y/N

* Peak load (five years) * Number and composition of customers
« DER growth (EE. DR, PV, EV, storage) B Candidate deferrais

= Facility loading % .
« Expected performance and operational
» Current year demand E e

requirements
* 5 year forecasted demand « Specific locational values
* Forecasted percentage deficiency above » Distribution service required
the existing rating over five years « Expected magnitude of DER service
» Forecasted MW deficiency over five provision (MVW/KWA)
years

* Duration and timing of the deficiency and
associated DER service requirements

*  Lnit cost of traditional mitigation
« Contingency plans tober 20, 2060 | 3

* Anticipated season or date by which
distribution upgrade must be installed
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System data sharing requirements
Example 3: District of Columbia

= Following MEDSIS working group recommendations, DC PSC required dedicated data sharing website

= Datasets below were requested by MEDSIS Data Information Access and Alignment working group
= Some dala sels require secure access and some requested data sets are not yet available

Data Typo
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Net Cost Approach for considering storage in IRPs

mlllban 5 fyr
[20165)

» An IRP model compares
resources in terms of
capital cost and hourly
value

m For storage, that'san
apples-to-oranges 3
comparson

B Net cosl uses an external
model to capture non-IRP
values of storage

B Deducting those 3
operational values from
modeled storage cost =
apples-to-apples 0

Met cost impact of battery relative to
capacity-eguivalent frame CT = 52. 1M/ yr

Al Chpet il laningd  Pdel Losl Ml Comd  Chperi abbonial Arinidial
| o] 0 Walue [ETITTE TR R Valipe ¥l © aml

Slides from Jeremy Twitchell at PNNL SOMW, 2-hr Battery 25MW frame CT
Ueremy.twitchell@pnnl.gov

= . o - % 5 -3 | 1] =3
Partland General Electirie 2016 IRP @, 239 Cetr 2t e | E




Net Cost Approach — Available Models GRID
» Battery Storage Evaluation Tool (PNNL) i =]
B Free, non-exclusively licensed software T e |
B Conducts sub-hourly storage system _".'E.’ :: it
optimization using user-input service values Ml i =
B Can be used to optimally size and site storage e N
projects .

b StorageVET (Electric Power Research Institute)
B Free, open source software
B Web-based interface
B Flexible granularity and time horizons

i B Can directly compare storage to other resource options (i.e
combustion turbine)
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Sub-hourly Planning GRID
» At hourly granularity, many flexible and ancillary services are omitted

B Frequency response is one of most universally valuable services, but it's measured in seconds

B Under high DG penetration, load following may be measured in minutes as solar comes on and off with
passing clouds

» Market operations moving toward sub- UJESTEHN ENERGY IMBALANCE MARKET ]

hourly transactions F o W /% L\’,
B FERC Order 825 requires regional market | ¢ & x 2 |

operators to clear markets at the same interval
at which they are dispatched

B Regional markets moving to 5- and 15-minute
markets at varying paces

B CAISO's Energy Imbalance Market offers
granular market participation to non-market
utilities

B Optimizing revenue in increasingly granular —
market intervals is pushing utilities to plan and
operate systems with comparable granularity
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Sub-hourly Planning Models: Puget Sound Energy

—

Y
I

"-‘."-._""'."

» Deploying a new resource planning model is an expensive and time-consuming process

B Planning software is expensive
B Utilities spend years training staff on model usage
B Planning cycle obligations remain constant

P Puget Sound Energy developed a
gradual transition for its 2017 IRP

B Traditional (hourly) planning tools
used to identify model inputs and
portfolio selection

B Once resource portfolio was selected,
PSE used PLEXOS to compare itfo a
portfolio with storage at 5-min

AuroraXMP
Bﬁﬁ#wﬁm#
dispatched resource outputs costs
and ravemues for each input draw

 Stochastic Modal

Develops Gistribution of ings:
Blactric and Gas Prices, PSE Loads
Hﬁﬁ%ﬁﬁﬁm

Thermal Forced Cutags Rates

M?En-ﬁmh

mmm
for sach scenario

granularity

@ Resuit; 50 MW of storage by 2035
became 75 MW by 2024

F e

GRID

f Sound Emergy, 2007 |HE pE. N-4, iober 2, 2000 | 38
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Closing thoughts




Closing thoughts

=~ Utilities provide more than just energy:
® Day to day energy
® Energy at peak demand
B \/oltage control
B Frequency regulation
B Ancillary services
® Standby generation in case something unexpected happens
= Non-utility entities can't provide solutions without a willing partner
® Grid signal
B Appropriate pricing, programs and procurement
® Clear mechanisms for participation
B Clear ground rules
®m Clear objectives

= Change management requires patience, time, and trial and error
= Learn from other states but find Michigan-specific solutions!




Thanks!

Juliet Homer, P.E.
Juliet.homer@pnnl.gov
509-375-2698

~7

Pacific Northwest

NATIOMAL LABORATORY
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1 {.{II"‘E:."- '-.

120
P,




M POWER
GRID

Compliance with Governor’s Executive
Directive: Emission’s tracking in IRPs
Jesse Harlow

Manager, Resource Adequacy and Retail Choice Section
MPSC

Michigan Public Service Commission



Background on Executive Directive (ED) 2020-10

 Gov. Whitmer issued ED 2020-10 and Executive Order
(EO) 2020-182, on September 23, 2020

« Pursuant to this ED, Michigan joined the United States
Climate Alliance, which aligns the State’s carbon
reduction goals with the Paris Climate Accord

« Commits Michigan to a goal of achieving a 28%
reduction below 1999 levels in greenhouse gas
emissions by 2025

« Aims to achieve economy-wide carbon neutrality by 2050
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Impact of ED 2020-10 on Utility IRPs

 Directs department of Environment, Great Lakes, and
Energy (EGLE) to “expand its environmental advisory
opinion filed...in the [MPSC's] Integrated Resource Plan
Process under MCL sections 460.6t and 460.6s”

 EGLE’s expanded role includes determining potential
impacts of resource plans and whether IRP is consistent
with emissions reduction goals in ED 2020-10

« EGLE must also consider environmental justice and
health impacts under the Michigan Environmental
Protection Act
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Council on Climate Solutions

* Created by Gov. Whitmer’s EO 2020-182, consists of
directors of departments of the State government and
other leaders of State government

« Chair Scripps is representing the MPSC on this Council

« Council will advise EGLE in formulating and overseeing
the implementation of the Mi Healthy Climate Plan
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Emissions Reporting Options for IRPs filed in 2023 or After

Four options considered in the Straw Proposal to meet ED 2020-10 for utilities
filing IRPs in 2023 or after

Option 1 ‘ Option 2 Option 3 Option 4
Requires MIRPP change Requires MIRPP change to
Requires MIRPP BAU scenario change to include to all scenarios reflecting | all scenarios reflecting
carbon goal of 28% reduction by 2025 as a sensitivity. | the Carbon goal of 28% Carbon Neutrality by 2050
reduction by 2025 as a and therefore modeling as
sensitivity. a sensitivity.

If the utility preferred plan
does not comply with the

If the utility preferred plan does not comply with the 2025 goal, include an 2050 goal, include an
optimized alternative plan that does comply with the 2025 goal and compare to optimized alternative plan
the preferred plan. that does comply with the

2050 goal and compare to
the preferred plan.

Charts Carbon out to Charts Carbon out to the 15-year planning horizon to Charts Carbon out to 2050
2025. illustrate a path toward 2050. in Exhibit to illustrate goal.
Spreadsheet of CO2, 50k,
Spreadsheet of CO2, S0x, NOx, Mercury, and PPM for each year of the 15-year NOx, Mercury, and PPM
planning horizon for the utility’s preferred plan and each MIRPP scenario for each year out to 2050
optimized plan. for the utility’s preferred

plan and each MIRPP
scenario optimized plan.
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Emissions Reporting Options for IRPs filed before 2023

Two options considered in the straw proposal to meet ED 2020-10 for
utilities filing an IRP before 2023

Option 1 Option 2
No MIRPP Update but Commission order directing addendum to filing requirements.
Charts Carbon out to 2025 compared to 28% Carbon Charts Carbon out to the 15-year planning horizon
reduction. to illustrate the path toward 2050 and highlighting

when the utility achieves a 28% reduction.

Spreadsheet of CO2, SOx, NOx, Mercury, and PPM for each year of the 15-year planning horizon for the utility’s
preferred plan and each MIRPP scenario optimized plan.




CO, Emissions Tracking in Option 1 Example

Utility Fleet CO2 Emissions as a Percent of 1999 Totals (1999-2025)

2 100% e
= Ve =1GW of Fossil- |
@ 90% generation retired
I U e e e
o 80%
X 28% CO,
o T0% ~ T T T T TS Reduction
5 Target
£ 60%
o ——CO02 Emissions %
§ 50% ;
L2 40% I Higher demandand |
X I number of weather |
2 30% I event days |
Q L e e e e e e e e 1
& 20%
IS
i}
S 10%
(@)
0%
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CO, Emissions Tracking in Option 2/3 Example

Utility Fleet CO2 Emissions as a Percent of 1999 Totals (1999-2034)

T\ T\, . ! =1GWofFossil- !
é % / : generation retired
o =M\ EmEememeeeeeemeemeeme=m|  m e - - — - -
...... 1=, -
> 80% N — — =500MW of Fossil- :
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‘é 70% ——=——=—==——=—==——=———————————— " SR ;*’————————:—_——_—:—_——_——_— ———————————————————————— Reduction
5 - === === Target
® 650% _! =600MW of Fossil-
3 generation retired
s {0, S SIS e e e e e m e
50% N
S ° ——CO2 Emissions %
Q ) e e e e e e e M - T w— i i i 0,
5 40% | Higherdemand 1\ T Linear (CO2 Emissions %)
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CO, Emissions Tracking in Option 4 Example

Utility Fleet CO2 Emissions as a Percent of 1999 Emissions Totals, 2019-2050

2019

2020
2021

2022
2023
2024
2025
2026
2027
2028
2029
2030

2031

2032
2033

28% CO,

___________________________________________________________________________ Reduction

Target
= (C02 Emissions %

Years with Significant Emissions
Changes
Cause for shift
Higher demand and number of
weather event days
=500MW of Fossil-generation
retired in 2023
~600MW of Fossil-generation
retired in 2031
=800MW of Fossil-generation
retired in 2040
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Feedback Request

 Executive Directive

o Any interested person that wishes to propose an alternative
method for satisfying the ED should submit to Naomi Simpson
by October 23.

o SimpsonN3@michigan.gov
« Stakeholder Feedback Requests

o Please submit responses to the stakeholder feedback
comments received to Danielle Rogers by October 28.

o RogersD8@michigan.gov

130



POWER

GRID

Making the Most of Michigan’s Energy Future

Thank You

Upcoming Advanced Planning Stakeholder Meetings
November 6
November 18
December 16

Michigan Public Service Commission




