


‘ Meeting Agenda

9:00 a.m. Welcome & Introduction MPSC CorT\m|SS|oner Dan Scripps & o
Paul Proudfoot, Director, Energy Resources Division
Overview of Commission Order U-20147, Web Page,
%:05a.m. Email Distribution List, Today’s Agenda Joy Wang, MPSC Staff
9:10 a.m. Electric Power R.e§earc!'\ |n.StItl.Jte (EPRI). Overview: Bruce Rogers, EPRI
Modernizing Distribution Planning

9:30 a.m. ICF Overview: Key Learnings from Integrated Distribution Planning Tom Mimnagh & Walter Rojowsky, ICF
9:50 a.m. Break

_ . . Speaker: Walter Rojowsky, ICF
10:00 a.m. Topic 1: Load and DER Forecasting Q&A — All Speakers

_ . : : Speaker: Jeff Smith, EPRI
10:30 a.m. Topic 2: Hosting Capacity Q&A — All Speakers
11:30 a.m. Lunch (local restaurants available)

_ . . . Speakers: Walter Rojowsky, ICF, and Jeff Smith, EPRI
1:00 p.m. Topic 3: Non-Wires Alternatives Q&A — All Speakers

_ . . . Speaker: Tom Mimnagh, ICF
2:00 p.m. Topic 4: Cost Benefit Analysis Q&A — All Speakers
2:45 p.m. Break
3:00 p.m. Holistic Integration and Open Q&A: Reviewing Today’s Topics All Speakers
3:30 o.m Discussion: Integrating Today’s Topics into Michigan Distribution Planning, MPSC Chairman Sally Talberg &

=20 p-m. Stakeholder Process, Next Steps Patrick Hudson, Manager, Smart Grid Section
4:00 p.m. Adjourn




‘U-20147: Commission Order -

* Impetus for five-year distribution plans to allow comprehensive
examination of distribution investments beyond 12 months.

e April 2018 Commission required five-year distribution investment

& maintenance plans from:
 DTE,
e Consumers, and
* Indiana Michigan Power

 Aug 2018 Technical conference with stakeholders
e Sept 2018 Staff report with draft distribution planning
framework

* Nov 2018 Commission order on future guidance and next steps



‘u-zo147: Nov. 2018 Commission Order -

* Details guidance on second round of five year distribution plans.

e Asks the utilities to:

— Present progress report on core goals of:
» Safety,
* Reliability, and
* Resiliency

— Include additional components discussed in order:
» Address Staff report recommendations
» Additional comments



‘Commission Order on Staff Recommendation‘

Staff Report Topics Commission Decision/Recommendation
1a. Dynamic System Load |°* Encourage continued discussion of forecasting methods to inform next ‘/
Forecasting iteration of distribution plans
1b. Hosting Capacity * Hold technical conference with utilities, stakeholders and experts to ‘/
Study examine information needed to conduct such studies and its availability
in Michigan.

* Interested in pilot balancing policy and technical issues that may need to
be addressed to allow broader application of hosting capacity studies

2. Customer Data Access |* Addressed in other dockets (U-18485, U-18120).
and Enablement

3. Non-Wires Alternatives |+ Further discussions on criteria for alternative analyses warranted. ‘/

* Encourages development of more NWAs. Acknowledges opportunity
pilot applications provide to inform policy and technical issues.

e Sharing of experiences and lessons learned related to NWAs in Michigan ‘/
and other jurisdictions should be instructive for next iteration of
distribution plans




‘Commission Order on Staff Recommendation‘

Staff Report Topics Commission Decision/Recommendation

4. Cost Benefit Analysis * Further discussion in future technical conference regarding common, yet ‘/
flexible, cost-benefit methodology for alternatives.

* Especially interested in the planning and vetting of technology and ‘/
communications solutions underpinning more modern grid. Cost-
benefit analyses is a tool that can assist with examination of technology
solutions.

5. Replacement/Upgrade |e Staff recommendation not adopted.
Criteria

6. Workforce Adequacy * Focus on implementation considerations generally, with workforce as
Plans component, sufficient for next iteration.




‘Commission Order — Other Comments

* Framework for next distribution plans to provide:
— Focused discussion
— Longer-term visibility than available in a rate case
— Better understanding

* Framework as a guide, not prescriptive mandates
* Distribution planning cannot be conducted in a silo
— Consider other issues

e Utilities should coordinate distribution planning efforts with
Michigan Infrastructure Council (MIC)



— Longer-term vision for grid architecture and performance expectations

‘Commission Order — Other Comments

e Recommends stakeholder discussions on:

— Benefits of consistent information presentation

* Next five year distribution plans, consistent with order, due
June 30, 2020

— From Consumers Energy Co. and DTE Electric Co.



‘Accessing Five-Year Distribution Plans Website

* Go to the MPSC website at: www.michigan.gov/mpsc
”in the left sidebar

— Click on “Electricit

.
MPSC Home Contact Us  Site Map ‘ Mi.gov

LAnAPublic Service Commission

Department of Licensing and Regulatory Affairs

Documents Library M P SC N ews

E-Dockets

About the MPSC

Consumer Information

Low-income Energy MPSC approves Consumers Energy's integrated resource plan. It's the first long-term utility outiook OK'd under
P 2016 state energy laws

Consumers Energy must explain gas safety practices

Energy Legislation

MPSC schedules public forum in Detroit on DTE Electric's proposed integrated resource plan (June 20)
MPSC urges Michiganders to stay safe, make free call to 811 before starting any digging project

Energy Waste Governor's Energy Assessment Request (Michigan.gov/EnergyAssessment)
Reduction

MPSC Scorecard

Matural Gas
.



http://www.michigan.gov/mpsc

‘Accessing Five-Year Distribution Plans Website

e Click on “Work ories.

MPSC Home  ContactUs  Site Map

roups” in the subcate

.

‘ MI.gov

LAnAPublic Service Commission

Department of Licensing and Regulatory Affairs

About the MPSC MPSC Links

« Staff Directory
s Informacion en

MPSC

ELECTRICITY
Consumer Information

Documents Library ElECtI’ICIty Espafiol
The Michigan Public Service Commission is responsible for electric and steam utility * Rt A S e
E-Dockets regulation in the State, including regulatory responsibility over 8 privately owned electric Electricity Links
utilities (investor-owned), 9 rural electric distribution cooperatives (coops), and 1 privately « Emergency
owned steam utility. Municipally owned electric utilities {(muni's) are not subject to MPSC Preparedness
regulation with the exception of the filing of a renewable energy plan as required by Public
Act 295 of 2008. Water utilities are not subject to MPSC regulation. The Commission does * ::rfcfn;;t'if;frgy

retain jurisdiction for member-regulated coops for matters involving safety, interconnection,

code of conduct and customer choice. Administration

« Electric Transmission

Resource Planning Companles
Spotlight Online Services « Electric Transmission

ELZ0 LHRE) 1 AE « MPSC schedules June public forum « Consumer Tips Tariffs
Data and Price in Detroit on DTE Electric's = Electric E-Dockets . Ele':lri_t L_Jtility Trade
STt proposed integrated resource plan « Electric Orders Associations

+ MPSC approves DTE Electric rate + File Complaint @
Document Library increase, EV pilot, denies system EM I

access charge for renewable

Utility Information energy ’ § GAS

* MPSC urges Michiganders to stay
Workgroups @ safe, make free call to 811 before YoUltEaLbe
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‘Accessing Five-Year Distribution Plans Website

* Click on “Five-Year Distribution Plans” under “Active Workgroups”.

MPSC Home  Contact Us  Site Map

LAnAPublic Service Commission

Department of Licensing and Regulatory Affairs

About the MPSC

MPSC =~ ELECTRICITY = WORKGROUPS MPSC Links
Consumer Information » Staff Directory
- - = Informacion en
Documents Library EIECtrICIty Workg roups Espaiiol
The Commission has established workgroups (collaboratives) with the purpose of * G Yyl b
E-Dockets investigating specific electric issues or developing and streamlining various regulatory @
) activities. These workgroups can include participants from Commission Staff, regulated EM I
SiLelEillE lEl utilities, electric industry, utility customers, and others. Information here is supplemental to
Assistance that in E-Dockets. A group becomes inactive when its mission is complete. S GAS
Energy Legislation ¥ou might be o
) eligible for Jﬁ Ying «
. Active Workgroups discounted 0 < NS
Electricity * Demand Response Aggregation phoneand gy .

internetservice LN

LEARMN MORE S
: VRN
AR E

Resource Planning

* Five-Year Distribution F'Ians@

* MPSC Staff's Standby Rates

Customer Choice « PURPA Technical Advisory Committee (U-17973)
* Smart Grid (U-15278)

Data and Price

Information Inactive Workgroups

= Solar Working Group

+ Wind Energy Study (no docket)

Utility Information « Under 10 KW Net Metering & Interconnection Procedures
+ 30 KW and Larger Interconnection Procedures

Workgroups » Demand Response Proarams (U-15277)

Document Library




‘Five Year Distribution Plans Website

MPSC Home  Contact Us  Site Map

LAnAPublic Service Commission

Department of Licensing and Regulatory Affairs

> IV "Sﬂ
About the MPSC Related Content

+ Demand Response
Aggregation
Five-Year Distribution Plans « MPSC Staff's Standby
Rates
* PURPA Technical
Advisory Committee

MPSC  ELECTRICITY =~ WORKGROUPS

Consumer Information
Documents Library

E-Dockets Scope and Background

Low-income Energy Michigan's aging distribution system is in need of significant investment to provide a safe, (U-17973)
Assistance reliable and accessible distribution grid going forward all while maintaining reasonable rates +« Smart Grid (U-15278]
for customers. In response the MPSC initiated a process to review the largest rate regulated
Energy Legislation electric utilities' distribution planning process as outlined below.
Electricity In the first quarter of 2017, the MPSC directed DTE Electric and Consumers Energy, through
rate case Orders (as linked below), to develop and submit five-year distribution investment
Resource Planning and maintenance plans. The intent of this directive was to increase visibility into utility

distribution system needs and facilitate a comprehensive review of long-term distribution
planning by the Commission, MPSC Staff, and other interested parties, with more
transparency than one-year outlooks in contested rate case proceedings.

Customer Choice

Data and Price
Information On April 12, 2018 in Case No. U-20147, the MPSC issued an order requiring DTE and
Consumers to file their final distribution plans in that docket, asked for Staff and stakeholder
comments on the final plan to be filed in the same docket, and required Staffto set up a
technical conference to review comments. This technical conferences took place on August 7,
2018. In a November 2018 order, the Commission addressed the Staff's September 1, 2018
Workgroups recommendations and provided other guidance on the next round of distribution plans which

are scheduled for the second quarter 2020_ Staff will continue to engage stakeholders on
Energy Waste

these topics.

Document Library

Utility Information




‘Email Distribution List: Stay Engaged!

* Scroll to the bottom of the website to enter your email to join.

Other Documents
MPSC Issue Brief Distribution Planning — October 11, 2017

Those interested in receiving updates on five-year distribution plans, including opportunities
for stakeholder participation, please join our Listserv.

Join the five-year Distribution Plans Workgroup Mailing list

To sign up for updates or to access your subscriber preferences, please enter your contact
information below.
*Email Address

* Spam Block: (What's this?)
Add "nine" plus "three" and type the numeric (integer) answer here:

Submit
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Overview - Modernizing
Distribution Planning

Bruce Rogers
Technical Executive, Distribution
brogers@epri.com

MPSC Distribution Planning Stakeholder Meeting

6/27/2019 — Lansing, MI

¥ in f

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved.


http://www.epri.com/
https://www.linkedin.com/company/epri
https://www.facebook.com/EPRI/
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About the Electric Power Research Institute

www.epri.co

esearch Institut

Independent

Objective, scientifically based results
address reliability, efficiency,
affordability, health, safety, and the
environment

Nonprofit
Chartered to serve the public benefit

Collaborative

Bring together scientists, engineers,
academic researchers, and industry
experts

e, Inc. All rights reserved.
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Traditional Distribution Planning Process

Alternative Alternative

Alternative
=» Identification

Planning

System
=%
Inputs Assessment

Evaluation Selection

* Load and DER growth * Does grid meet * Type, location, size, * Evaluate technical * Implement projects
* Load profiles projected load and and timing of performance and
* Analysis timeframe DER growth projected need estimate costs
* System configuration * Does grid maintain * Identify conventional * Determine preferred
* Operating criteria & safety and reliability solutions alternative
objectives

— Process takes months _

Safety — Reliability — Cost

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l—PEI

ELECTRIC POWER
RESEARCH INSTITUTE
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Context for Change — Customer Resources

= Customers are adopting higher
volumes of DER and multiple types.

= Utilities will need to understand
how DER interact with the grid to
integrate cost effectively.

Storage

= The grid may become more reliant
on customer devices providing grid
services.

Solar

Thermostat
Inverter

. ) ) L e gy e | ELECTRIC POWER
www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. |_I=E| kEsCEARgH ?N TTTTTTT
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Context for Change - Legislative/Regulatory Action

STATE OF NEW YORK.
PUBLIC SERVICE COMMISSION

PACIFIC GAS AND ELECTRIC COMPANY

(CASE L4-A0101 ~ Procseding on Motion of th Commisson in Regand o Reforming
tho Enery Vision.

ELECTRIC DISTRIBUTION RESOURCES PLAN

JULY 1,205

Central Hudson Initial
oo soormenzcusro  Distributed System
aowmreeNt — [mplementation Plan
June 30,2016

Planning Hawai‘i's W
~ 'Central Huds

Grid for Future miedson
Generations

Integrated Grid Planning Report

s and Efective: Febrary 26,2015

M1 MiNNesoTA

PUBLIC UTILITIES COMMISSION

‘Washington Utilities and Transportation Commission

MINNESOTA INTEGRATED DISTRIBUTION PLANNING REQUIREMENTS

ForXeelnerzy
Docket £002/G118 251

Plannig Objctives: The Commission i acitating comprebensive, cooninate, rnsparen, negrted
sionon pons o

forama

easonabl o, consstont W he steserrgy pokies:

Report on Current Practices in Distributed Energy
Resource Planning

Semics nd opprtnises o dopto af e itibted echologes

o ratepaye os snd vl

Operating Budget, Laws of 2017, Ch. 1, §142

0 Gynamic changes and on-ging necessny ystem Improvements 1 the lsution e nor 5 3

December 31,2017

1 el o achieving the

[T ——————

Distrbutionsstem Pian roces:

ing o November 1, 2015
otovng

PowerForward

= | public Ut
Ohio | ommission

Integrated Distribution Planning

. August 2016

Prepared for the Minnesota Public Utilities Commission

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l—PEI :;ii;':g,,"f;‘;ﬁ,"wn
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Most Common Actions Under Consideration

Hosting capacity

DER Locational value

www.epri.com

Distribution system plan requirements
Data sharing/transparency/consistency
Integrated distribution planning

Non-wires alternative requirements an
consideration of DER

© 2019 Electric Power Research Institute, Inc. All rights reserved.
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Modernizing the Distribution Planning Process:
Current Activities and Lessons Learned to Date

Technical Brief — Distribution Operations and Planning Program (P200)

nfroduction
“The distribution landscape is changing rapidly
— introducing new epporunities along with

Table 1 - Utillty Insights from Activities fo Modernize the Planning Frocess

Urdiy nsighs

Dot Shanng and  Undersiand the implicafions of sharing system daia including the hequancy

incressing system oompl and

“This change is being driven by the need o
accommedate and integrate distributed energy
resources (DER), changing load patterns,
incressed suaksholder engagement, prid mod-
emnization, and other advanced technologies.
Carrently, distribution planning processes do
not fully consider DER. Many distribution
utilities only plan to meet peak demands and
«do not evaluate the use of non-wires alterna-
tives. Non-wires alternatives, or NWAs, are
defined as any solutions o a distribution can-
straint that does not involve installation or
upgrading of existing distribution assets such
as transformers and lines. In addition, current
planning processes cannot identify time and
locational values required.

“To meet furre needs, many states have effors
underway to modernize distribution planning.
As a result, utilities are being asked to share sya-
tem data and multi-year plars, develop new
analytical approaches, and redefine the plan-
ning process itself. These advancements come
with new challenges and have resulted in lessons
learned for the indusiry. Table 1 provides an
overview of some of the key insights collected
from utilities at the forefront of these changes.
“This report expands on these insiphts by pro-
iding an overview of state activities across the
Unitad States related to distribution planning.
Next, it summarizes the common components
in these states and the range and scale of what
is being required. Finally, it shares key lessons
learnad and insiphis from uulity planners who
are at the forefront of these efforts.

Overview of Distribution
Planning Activities

As of this writing, at lezst nineteen states (Fig-
use 1) currently have regulaiory or legishiive
efforis underway to modernize the distribu-

o updaies required and how the dalasat will avelve as models Imprcve.

Hosting Capactly | Begin readying leeder madels now o support hosting copactiy anabysis
and deleminz which hosting capacily methodolbogy o use.

Mon'Wires Develop methods and looks fo screen for and analyze the wse of ron-wires

‘Allemaiive [NWA]  aliemaives. Consider procurement process required fo Implement
affaciivaly.

Drstibution System | Document existing planning procass and gaps In daio and methads. Bagin
Flon Feouitements | working 1o improve dala/feeder models and define fulure plarning

methods.

lecaliorl Valie  Develop methads and ook to pesorm anclylics that consider bbcatfonal
value of DER. Condder how fo Implemert.

LSO¥
m v,

.
Figure T - States with Regulatory or
Legislative Efforts Related fo Dishribution
Planning

tion planning process. These have a range of
foows areas from understanding the current
planning process, o defining new analytical
meshods, 1o developing processes for non-
wires altematives. Some states, like California
and New York, are several years inio compre-
hensve modemazation effores. While others,
like Mlinois and Michigan are just bepinning
and focusing on certin areas within the plan-
ning process. This section summarizes some of
these state activities to provide insights into
what is being required.

Califernia Distribution Resource Plan

In 2014, the California (CA) Public Utilities
Commission began activities to advance distri-
bation planning, It required the investor-ownad
ailities to file plans to enable the optimal place-
ment of DER on the distribution system. Since

that time, there has been sipnificant stakeholder
engagement in working proups to progress sev-
ezl components induding:
+ Outlining the furure process,
+  Developing a hesting capacity method
and releasing maps,
+  Defining and developing new methods to
consider NWAs, and
+  Developing and demonstrating methacs
for locational value of DER.
Currently, much of the activity i 1o imple-
ment the newly defined planning process
referred 1 as the Distribution Investment
Deferral Famework. Rather than develop a
completely new phnning process for the
future, CA's efforts have sought to supplement
the existing process with consideration for
DER as shown in Figure 2.
There are two new analyses and reporting
requirements develaped by the utility each year
in parallel to traditional planning analysis —
Grid Needs Assessment (GMNA) and Distribu-
tion Defernal Opportunity Report (DDOR).
The Grid Meeds Assessment identifies the
expected isues on the system for both thermal
and voltape over a S-year planning horizon.
“This assessment then informs identification of

candidate deferral projects including the poten-
tial of non-wires alternatives. The projects are
pricritized into fur tiers indicating ones dhat

=2l
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RESEARCH INSTITUTE


http://www.epri.com/
http://membercenter.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002013411

Data Sharing/ Transparency

= Post spreadsheets or maps eeder 961733351
. Substation SHERMAN
Sharlng SyStem data Operating Voltage (kV) 13.20
. Summer Rating (Amps) 466.00
= Update frequency varies Peak Amps 2016 167.00
depending on state 2016 Peak % 35.84
Peak Amps 2017 181.62
2017 Peak % 38.97
2016 Peak (MVA) 3.82
2017 Peak (MVA) 4.15
Historical Feeder Load Curve More info
Forecasted Feeder Load More info
Curve

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l—PEI ;Liiimg:m::ﬁuﬁ
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Hosting Capacity
= Methodology and tool definition

= Analysis on all feeders or subset (>
certain voltage), node and feeder level

NYSEG and RG&E Conductors
Cepecity for 3PH Qverheed Conductors

= Post results through spreadsheets
and/or public maps (primary application)

= T
L] o
=8 E

5 5

Frequency of updates quarterly to
annually

Discussion of use for screening in some
states

. . . Example Hosting Capacity Map using DRIVE™
Questions on consideration of smart www.epri.com/DRIVE

inverters, all types of DER

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l—PEI ;;iimgﬂpf&:ﬁuﬁ
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Non-Wires Alternative

= Required to consider non-wires alternatives (always to >S2M) in
annual process

= Posting public maps on locations
= Defining suitability criteria
= Defining procurement process — timelines, cost, etc

= Developing screening process

. el g ey g 8 | ELECTRIC POWER
WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' EEEEEEEEEEEEEEEEE
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Distribution System Plan Requirements
= Document and share the current planning process

= Define changes to process, methods, tools to better incorporate
DER in planning

= File distribution investment plans to ID planning methods
— Annual grid needs assessments, 5-year capital investments

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. '— PEI
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Locational Value
= Working groups to develop methods/tools for locational value
= Demo projects of methods to test location specific values

= Replacement of NEM with value of DER — methodology to identify
zones

. O e oL g gy gy 1| ELECTRIC POWER
WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' RHCEAR& ?N TTTTTTT
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Distribution Planning - Rapidly Changing Landscape

>

DER accommodation &
integration

Changing load patterns

Increased stakeholder
engagement

) Increased complexity

) Increased uncertainty

> Changing objectives and
reporting needs

Rapidly advancing controls

) New opportunities

WwWw.epri.com © 2019 Electric Power Researc h Institute, Inc. All rights reserve d.
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Today’s Tools Only Answer a Piece of the Puzzle

= Singular focus on system peak
= Static representation of system conditions
= Manual feeder by feeder analysis for full system

= Manual time intensive alternatives assessments

= Emerging technologies and resources not
adequately modeled

= Cannot identify time and locational values

= Limited support for coordination with transmission
planning/IRP

New processes, methods, and tools are needed

. N 910 Elart i Drar Rocmarch metittm Ine All viohic rocmromd e gy ey | | ELECTRIC POWER
13 www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. '— PEI RESCEARgH :JN TTTTTTT
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ICF Overview: Key

Learnings from
Integrated Distribution

Planning

Lansing, MI
June 27, 2019

Copyright © 2019 ICF Resources, LLC All Rights Reserved.



ICF: We Make Big Things Possible
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1 BILLION+

IN REVENUES

Global presence with more than 65 offices,
headquartered in the Washington, DC area

,ICF Copyright © 2019 ICF Resources, LCC Al Rights Reserved.



Today’'s Featured ICF Speakers

Tom Mimnagh is a Senior DER Project Advisor in
ICF’s Energy Markets team. In this role he is
responsible for supporting client objectives as the
Industry plans for increases in DER technologies.
Tom has 33 years of experience in the Utility
iIndustry, the last five of which involved supporting
Utility interface with New York’s REV proceeding.

Walter Rojowsky Is an ICF Senior Manager
whose work focuses on Integrated Distribution
Planning, Non-Wires Alternatives, and Resiliency.
Walter has 19-years of experience working in the
electric T&D space, both in the US and abroad.
Walter’s work has included helping utilities with
distribution system plans, NWA pilots, and internal
change initiatives in planning and operations.

Copyright © 2019 ICF Resources, LLC All Rights Reserved.




ICF’s Energy Practice

Y
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Distributed Grid Demand Side Customer
Energy Modernization Management Engagement &
Resources Implementation Recruitment

Strategic & Fuels Markets
Regulatory

Support

Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Grid Evolution, From One-way To Multi-
directional Network

GENERATION TRANSMISSION DISTRIBUTION & CONSUMPTION

@ @

Commercial
& Industrial

Residential

Smart

- Meter
i: @ Electri
Vehi l

Distributed Generation

Source : More than Smart

Utility roles and models are changing — a more distributed future
presents new challenges and opportunities

ICF _ |
Copyright © 2019 ICF Resources, LLC All Rights Reserved.



DER Drivers of Growth

Z 5% R

Changing customer
Declining costs Incentives/policies preference and
expectation

Possibility to provide grid
services

U Elg %'

,ICF Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Evolving Distribution Grid

» Plan and operate the system to enhance

safety, reliability, resilience and
security, including replacement of aging
infrastructure and modernization of the
grid.

Support customer choice and
integration of DER through
interconnection process improvements,
enhanced information sharing, and new
products and services.

Align the value of DER to the realization
of benefits for all customers through the
use of DER-provided services to meet
system needs.

Customer

Value of Choice &
DER DER

Integration

Safety &
Reliability

Sophistication of Planning
& DER Value Realization

Align implementation of changes to pace of DER
adoption & customer value

» Planning based alignment of tariff pricing/incentives,
DSM programs and procurement of grid services
+ Systematic consideration of DER as non-wires alternative

* Integration of resource, transmission and distribution planning processes
» Locational value of DER analysis based on potential utility avoided costs

+ Enhance planning process transparency and stakeholder engagement
» Integrated distribution planning process and standardized methods

Time Image Source: Based on the Walk-Jog-Run framework introduced
in the More than Smart Working Group

Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Renewables Penetration

= DTE DG: 11.8 MW solar across
1,675 sites, system size 1-20 kW DTE Renewable Energy Build Plan: 2019-2040
(DG Program Report, FY 2017)

350
300
250
200

» DTE IRP increases renewable goals
through solar builds and voluntary

green pricing programs (between : 50
465 MW and 715 MW) 100
50
= GTM Solar Forecast for Ml: ’
Projected CAGR, 2019-2023
" Non_ReSIdentlal SOlar ~30% Image and Data Source: 2019 Integrated Resource Planning Report (CaseU-20471)

. . ) Data Source: GTM GTM Solar Markets Insight Report Q4, 2018
» Residential Solar: ~48%

Copyright © 2019 ICF Resources, LLC All Rights Reserved.
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Integrated Distribution Planning

Traditional Distribution Planning

Integrated Distribution Planning Framework

SR )
sinale Load Multiple Resource &
H;DER Scenario | Transmission |<——
Forecasts Planning
Forecast
Locational Sourcing
Net Benefits DER Provided
Analysis Services
(Pricing,
= Annual Programs &
Current el Distribution Procurements)
Distribution 7 Investment
Srhane Distribution
Assessment s Roadmap , W
Planning :
; s R _ Locational Value of DER
Distribution Engineering Analyses /
y Source: ICF International o
Distribution
Investment
Roadmap

Source: ICF International

Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Integrated Distribution Planning Elements

Load and DER Forecasting Shift Toward Scenario-based Forecasting

Interconnection Efficient and More Transparent DER Interconnection

Hosting Capacity Analysis Improved Understanding of System Constraints

=
-
(D)
&
(D)
(@)
M
(@)
-
L
| -
)
o
®)
N
)
-
M
i
)

Technology Integration

n
C
O
)
M
O
o
=
>
(@)
(D)
-+
©
| -
)
p]
| -
(D)
=
@)
-+
2]
-
O

Improved Accuracy of Locational Value Measures and
Assessment of NWA vs. capex

Locational Value Assessment

Source: ICF

10
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lllustrative Internal Touchpoints

Strategic Asset
anagement

onitoring
and Control

Regulato
Affairs

Source: ICF
\l/

,ICF Copyright © 2019 ICF Resources, LLC All Rights Reserved.
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Overview of National IDP Activity

States With I

] Other States' he
Advanced Practices er States' Approaches

z 5 o
Plannmg Approaches = % 8 | o 3 g 5
E:gﬁgrﬁ g 2 g 8 5 Eéfé}
SR BRI
S|E 5|5 Z2@alz E|E S5 5 8 &2 =
Distribution system plan requﬁ‘ementl NNV ]y R
Grid modernization plan requirement NN NN
Incentives reflectmg locational value \ V
Hostmg capacity analysis requirement Ny V|
Non-wires alternatives requirements y V |
Standardized calculations / processes \ V
Storm hardenmg requirements | V
No plannmg requirement but proceedmg , . |, N
3 v v Voo NN
underway”
Requmement to summarize current practice Vo V
Voluntary distribution or grid modernization il . i
plans supporting surcharge/rider cost recovery VY ! !
Improved alignment / inkmg processes \ * * | *
Required reportng on poor-performmg circuits Iy J Iy
and mprovement plans
| is used to indicate the planning approach 1s applicable under the present regulatory or statutory requirements.
- States Gaining Momentum * 15 used to mdicate that the planning approach would apply under pending proposals or proposed decisions.
u States with Advanced : Requirements for one or more utilities.
Practices > States noted in this row have processes underway which may result in adoption of one or multiple planning approaches
Copyright © 2019 ICF Resources, LLC All Rights Reserved. listed in this table.
\l Source: LBNL, State Engagement in Electric Distribution System Planning (2017)
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N\l LOAD AND DER
ZICE FORECASTING

Lansing, MI
June 27, 2019

Copyright © 2019 ICF Resources, LLC All Rights Reserved.



What is Load Forecasting?

Load forecasting is a projection of the actual amount of power that customers are expected to
be using in a future period.

* |tis one of several key forecasts continuously tracked by utilities

LOAD FORECAST
ANNUAL SALES ANNUAL PEAK DEMAND (MVA)
(GWh)
(MW)
50,000 12,000
e System
OO e B ) CAGR -0.1% s T CAGR -0.2% g
46,000 | ' . S 11,000 R r .
44,000 | 10,500 TN———— CAGR -0.2%
- B CAGR -0.1% e

42,000 TN e — — 10,000 Substation Substation
40,000 ¢ 9,500
38,000 9,000 . .

2015 2019 2023 2027 2031 2035 2039 2015 2019 2023 2027 2031 2035 2039

= Service Area - Bundled = Service Area = Bundled l Feeder | l Feeder | l Feeder

« Maintained at multiple levels: System; Substation; Feeder Source for “Annual Sales’ and “Annual Peal Demand” Charts: DTE

Electric Company 2017 Integrated Resource Plan

 Deeply detailed as load varies across location and time

» Allows utilities to ensure that equipment ratings and distribution system planning criteria are
maintained

"lCF Copyright © 2019 ICF Resources, LLC All Rights Reserved. 8



Significance of Load Forecasting ‘

Load Forecasting Is a foundational
component of the distribution planning

Process.
e Utility distribution planning imperatives typically Forecast
Include providing capacity safely, reliably, and at

reasonable cost

Reliability

« Load forecasts are key to meeting these “Riok

Imperatives

e They also support utility investment decisions ‘
\l/

,|CF Copyright © 2019 ICF Resources, LLC All Rights Reserved. :



Evolution of Forecasting

Today: Load Forecasting Emerging: Load and DER Forecasting

Battery Storage Community Solar PV

poe W
=

. ) B I m A
Electrical & Rooftop Solar
Thermal Storage @3
| . '

Distribution Lines
Carry Electricity
To Houses i

S— - .
ol = | . Y
Neighborhood ! Microgrids
Transformer Transformers On Poles Step Electric Vehicles
steps Down Voltage Down Electricity Before It Combined Heat & Power Demand Response
Enters Houses
= Ensure customer growth is accounted for = |ntegrate the presence and availability of

Distributed Energy Resources (DER) into forecasts
and planning processes

= Capacity and reliability planning extends beyond
peak load periods

= Capacity and reliability planning is for peak
loading conditions

Iy
\

,|CF Copyright © 2019 ICF Resources, LLC All Rights Reserved. ‘


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjrzsWp-6DaAhVh94MKHczyD3AQjRx6BAgAEAU&url=http://blog.sustainability.colostate.edu/?q%3Dhansen&psig=AOvVaw1tnXpZ3ioucbL3BBwKLKBv&ust=1522943102030307

Source: Nest ™ ———

ZICF

What are DER?

Resources located at the electric distribution
system, either behind the customer meter or
In front of the meter

* Energy Efficiency = Wind

* Demand Response = Microgrid

» Solar PV = Biogas

* Energy Storage » Biomass

= CHP / Cogen » Fuel Cells

» Electric Vehicles » Geothermal

Copyright © 2019 ICF Resources, LLC All Rights Reserved.
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What is DER Forecasting?

DER Forecasting iIs an emerging area concerned with understanding the geospatial and

temporal qualities of future DER. |

= How much DER is being adopted? ;

» Which customers are adopting? " gx. I
= Where are these resources?

= What is the effect on the system? AR R £ 10 a_..

There Is significant uncertainty around these e ks ST .

i ] . _ a9 ystem Size Range £
questions, given the nascency of DER e e T Below 25k
deployment. Tl & et | 25kW - 50kW (includi

Teaig et o %" |l 50kW-100kW (includ..

. . L e f P | 100kW - 250kW (inclu_.

Becaqse DER IS expectgd to continue to grow, Lo ige 1 250K - LMW (includi.
the industry is working toward tackling /G e |l 1MW (inlcuding 1M

challenges in this domain. |

"lCF Source: ICF Copyright © 2019 ICF Resources, LLC All Rights Reserved. ©



DER Forecasting Challenges

Though weather variability has been included
in current planning processes, its correlation
and interactions with DER resource variability

Decreasing DER costs, is exacerbating its impacts
incentives, environmental

awareness, etc., are influencing Weather

customer preferencesand Variability

creating localized DER adoption
patterns which adds to the
forecasting uncertainty at the
granular level.

Inherent variability in DER
- generation profiles due to weather
/ (PV), charging behavior(ES), tariff

Resource
k\fariability structures (EE,EV), etc. can

impact power reliability, cause

Source: ICF voltage and require system
upgrades.

Advancementsin DER Uncertainty

technology and smart
functionalities is injecting
uncertainties in energy usage

patterns and DER adoption. Technological
Advancements

Lack of granular, historical and
D_ata_ ) behind-the-meter DER installation
Availability | can severely impact utility
forecasting and resource planning

Market mechanisms for DERs is developing rapidly
prompted by increase in third-party DER providers,
novel business models, favorable federal, state and
local policy changes for DERSs, etc. This is influencing
DER growth temporally and spatially

Source: ICF

,|CF Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Evolving Area #1 — Improving Temporal and Spatial
Granularity of Load Forecasts

Some utilities are pursuing investments In

. . . . RN L2 \
distribution planning to yield such items as: W \Qé
= Higher quality circuit information

= Improved load allocations through integration of ﬂéitﬂﬂﬂr
: . apes
AMI dgta with planning software | | 1 Total Feeder Shape
= Inclusion of DG and Energy Storage devices in e N/
|

circuit power flow models v
= Seasonal load and resource profiles by > M w\f\ﬁ

distribution feeder

= Bottom-up compilation of distribution feeder-level — A ’]\
forecasts inclusive of DER and EVs (gross and D H i
i i
net load) Shapes | | \"LLL UL
. . Image source: DER Growth Scenarios and Distribution Load Forecasting Working Group
Copyright © 2019 ICF Resources, LLC All Rights Reserved. Discussion, May. 3th, “ Distributed Generation " http://drpwg.org/wp-
I content/uploads/2017/04/GSWG Distributed Generation-FINAL.pdf
NI/

ZICF :


http://drpwg.org/wp-content/uploads/2017/04/GSWG_Distributed_Generation-FINAL.pdf

Evolving Area # 2 — Scenario Analysis and Probabilistic
Forecasts

= Scenario Analysis — developing
multiple possible scenarios to allow
for forecasts to capture a full range
of possible outcomes

= Probabilistic forecasts — gl

incorporates the probability k W RN |
distribution of multiple inputs to A | EA TL ~LlllIN .
circuit loads that reflect possible NL

produce a distribution of possible : :
outcomes in probability-weighted _
framework

[F

Image source: DER Growth Scenarios and Distribution Load Forecasting Working Group Discussion, May. 3th,
“Distributed Generation ”. http://drpwg.org/wp-content/uploads/2017/04/GSWG Distributed Generation-FINAL .pdf

Copyright © 2019 ICF Resources, LLC All Rights Reserved.
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Conclusions

= Utilities are engaged in a continuous process of load forecasting and its refinement, which forms the
foundation for distribution planning.

= These forecasting processes have supported the operation of a distribution system that has supplied
needed capacity, reliably, safely, and affordably.

= Utility system level forecasting tied to peak hour demand has a long history with significant
experience.

= Circuit level forecasting is undergoing change subject to DER presence. Utilities are seeking to
evolve forecasting processes in a prudent manner

= Options exist for refining forecasting processes, however, the introduction of these must be balanced
against the effort involved and customer value.

= Potential future increases in energy storage devices and/or electric vehicles will continue to require
refinements to the utility forecasting process.

= Probabilistic methods and scenario assumptions are beginning to be used to bound the short- and
long-term impacts of forecast variability.

‘"CF Copyright © 2019 ICF Resources, LLC All Rights Reserved.
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Hosting Capacity
Methods, Applications, Opportunities
and Challenges

Jeff Smith
Manager, Distribution Operations and Planning
jsmith@epri.com

MPSC Distribution Planning Stakeholder Meeting

6/27/2019 — Lansing, MI

¥ in f

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved.
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Ouvutline

= Overview — what is Hosting Capacity?
= Methods

— Approach evolution

— Comparisons
= Data and Modeling Requirements

— State of the industry

— Implementation Challenges

= Applications

. el g ey g 8 | ELECTRIC POWER
WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' EEEEEEEEEEEEEEEEE
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What is Hosting Capacity and Why is it So Important?

Definition:

— Hosting Capacity is the amount of DER that can be
accommodated without adversely impacting
power quality or reliability under current
configurations and without requiring infrastructure
upgrades.

Hosting Capacity is

— Location dependent

- Feeder-specific

— Time-varying

Hosting capacity considers

— Voltage violations

— Thermal overloads

— Protection mis-operation

— Safety/reliability/power quality

Hosting capacity evaluations require distribution
system modeling

D utility

Genera tion T&D Seolar Storage Demand Response  Distributed Energy  Regs

Why are the newest distribution

system buzzwords hosting
capacity analysis'?

Link to Article

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l—PEI ;;iimgﬂpf,ﬂv::ﬁuﬁ
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HOSﬁng Cq pCIC“'y "lUS'l'I'CIﬁOn ® Substation Marker

System Hosting Capacity . _ _
(~ 300 distribution feeders) Hosting Capacity

<25 MW Substation-level

Bl 2.5-5.0 MW . . | H
5075w Hosting Capacity == higher
7.5-10.0 MW
10.0-12.5 MW
12.5-15.0 MW

B 15.0-17.5 MW Feeder-level

= 17sMw Hosting Capacity

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. '—PEI ;;ESCEL'%HP?NV::;UTE
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Hosting Capacity Methods

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' ﬁiﬁmgﬂpm\;mmg


http://www.epri.com/

Method Considerations

Il <0.75 MW
N 0.75-1.5 MW

B 1.5-2.25 MW 3.0-3.75 MW I 4.5-5.25 MW
2.25-3.0 MW W 3.75-45MW  EEE > 5.25 MW

o
f
i}

A

{ /A2

Ry 1 T
=Ty - 1
AN J

“

s
%S

¥

]
< DRIVE

www.epri.com

Granular e Capture unique feeder-specific responses

e As distribution feeders change

Repeatable

Scalable e System-wide assessment

Transparent e Clear and open methods for analysis

Proven e Validated techniques

Available e Utilize readily available utility data and tools

EPI2 | tiick Nsriore

© 2019 Electric Power Research Institute, Inc. All rights reserved.
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Background on Hosting Capacity Methods and Evolution

2011 2014 2017

EPRI Stochastic Streamlined Hybrid - DRIVE
(12 utilities) (16 utilities) (35 utilities)
Streamlined
(PG&E)
lterative
(CPUC Mandated)
> Iterative >

(SCE/SDG&E)

Hosting Capacity methods have and will continue to evolve

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l— PE' :'EECEL’::EHP,ON":mUTE
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Hosting Capacity Methods

m Approach Advantages/Disadvantages Recommended Use Case
well understood technique, _
Power flow for all cases _ , , +DER planning
computationally intensive
. well understood technique, +Inform screenin
VEEV AN B Power flow for all cases _ _ q 2
computationally intensive +Inform developers
. Power flow + computationally efficient, not full +Inform screenin
Streamlined (ICA) , P Y Y :
calculations developed +Inform developers

+DER planning
+Inform screening
+Inform developers

Power flow + computationally efficient, not well

Hybrid (DRIVE
y ( ) calculations understood method

Different methods have different ramifications on computation

time, data required, and application

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. = PE' :'EZCELEEHP,ON‘::EU"
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Comparison of Methods

Thermal Overvoltage Voltage Deviation
i 12

.I.

—_
N
E
—_
N

—
o

Hosting Capacity (MW)
D

Hosting Capacity (MW)
D

10

Different methods can

o | kbR
Sk
.l.
4 ’%m: |
*
| * | | | |
0 50 100 0 50 100 0 50 100

Location Location Location

SDG&E “Iterative” and DRIVE
show similar results across multiple feeders

Iterative

DRIVE produce similar results

oo
seb-
4 -k-""'*i

Hosting Capacity (MW)
D

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. = PE' :';Ei[,’:{g,,"?;ﬁﬂ‘w“
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Next Steps in Hosting Capacity Methods

= Continue to utilize all methods, encourages
i n n O V a t i O n USER DEFINED SYSTEM WIDE A HIGHLY DETAILED
sle o go
= Enhanced methods need to address new R e
challenges (DER Value assessments, ‘ e O T i
mitigation solutions, automation, etc) Weos Srar

= Perform ongoing validation to better
understand each approach

DRIVE User Group is an example of these _ :

efforts: Fack e MR alhdis o

= Evolving hosting capacity methods and ‘pEslasaple P o
applications through broad industry e ke a2

engagement Bl B~ TR B e

W patioralgrid
o E.EVERSEU%

o e ] ] ] T ')‘ - Lussoek oy B NETWORKS
= QOver 35 utilities joined to date (US, Europe, e Sk F
Asia, Africa) L N
€5xepco CrE N T ®Eskom
Kot ehnei- S

ELECTRIC POWER
RESEARCH INSTITUTE

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l— PE'
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Hosting Capacity Data Requirements

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved.

=Pl

ELECTRIC POWER
RESEARCH INSTITUTE
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System Data Requirements for Hosting Capacity

Measurement Data GIS Mapping of Distribution
= SCADA information on each feeder to better Infrastructure
inform modeling requirements = What assets are located where
= Assists in identifying non-traditional planning = Ratings/capabilities
periods (e.g., daytime minimum load) - Existing DER
8500 EPRI Experience

kwWh

6000 Distribution utilities typically have

sufficient GIS representation. However,
utilities may not have 100% SCADA
coverage.

3500

1000

Yearly Load Profile

12 WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l— PE' :IEESCEL':EHPION":?IRIUTE
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Modeling Requirements for Hosting Capacity

= Individual feeder analysis

Medium-voltage assets modeled

Peak-load models represented (current
capability for most utilities)

Off-peak models of distribution system (not
historically needed)

Interconnected DER

= System-wide analysis

Models of all individual feeders

EPRI Experience

Significant variations across the industry

13

regarding availability of distribution models

WwWw.epri.com

Increasing granularity

Few feeder models: highly detailed
for demonstration projects

/

e T— Desired
— State

All feeders modeled:
Sufficient breadth and depth

Portion of feeders
modeled: sufficient for

No feeder traditional planning

Most feeders modeled:
sufficient for traditional planning

HV@E

Breadth

Increasing number of feeders

Distribution Modeling Guidelines- Executive Summary: Recommendations

© 2019 Electric Power Research Institute, Inc. All rights reserved.

for System and Asset Modeling for Distributed Energy Resource
Assessments, EPRI, Palo Alto, CA: 2015. 3002008894.

EPI2 | tiick Nsriore
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Challenge: Distribution System is Immense” in Scale

Breadth

= 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

WwWw.epri.com

Typical

Distribution
Utility

Service Territory 1

Planning Area 1’s - 10’s
Substations 10’s - 100’s | e -
B =77 Feeder
Feeders 100’s -1000’s ,,
Transformers 1000s - 1,000,000’s ——
Customers 100,000’s - 1,000,000’s
© 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' ;';ECEL’:{EH"?N‘:;",M
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Challenge - Grid-Edge Modeling and Measurements

Distribution Service Distribution
Territory Planning Area
i §
Depth
gy = “Edge” of grid is less
JANY known

= Models may not be

5 » O ilabl
2 g C & avallaple
9 9 g)h =. . .
9 22 = Metering/sensing
a o

- data may not be

available as well
Distribution Transformer Customer
© 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' ﬁii@;’i{ﬁ;?ﬁﬁmg
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Additional Consideration: Connected DER and Queue

Without Connected DER

I S S u e N < 0.5 MW 1.0-1.5 MW 2.0-2.5 MW ]
| 0.571.0 Mw 1.5-2.0 MW 2.5-3.0 MW [ 3.5 MW 2 ; DRIVE

= Hosting capacity should consider
— Connected DER (existing)

— Approved DER (in interconnection queue - this B
can be very difficult to manage)

Wlth Connected DER
= osTomn  Tszouw e sssoum mm 5w’ & DRIVE

Solution

= Mapping of existing and newly approved
DER into planning models - requires new

processes to be in place ' ‘

= Distribution models updated on regular ‘ —/
basis (refresh cycle determined based _[
upon need)

. - ELECTRIC POWER
WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' RESEARCH INSTITUTE
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Additional Consideration: Hosting Capacity Impact Factors

Impact Hosting Capacity Impact Factor
= Various factors impact hosting capacity High Location
High Type/Technology/Portfolio
— Some more important than others High Smart Inverter
. . . High Communication and Control
-~ Modeling all impact factors extremely difficult High | _ |Ageregation
. i W Efficien
= Modeling accuracy - Inaccurate/outdated osiom | 2 [sineiopase
data Low Vendor
Low Plant layout
_ Planning models not reﬂecting design and/or Medium local weather patterns (renewables)
“« ” .- Medium Panel orientation (PV)
ds Operated conditions High Voltage control scheme
— Future (queued) DER and load uncertainty High | ¢ |Configuration/reconfiguration
High 5 |Load level and allocation
— All models are an approximation High —§ Phasing information (load/laterals)
Medium .g Protection system design
Medium Granularity of MV models (# of nodes)
High Grounding practices
High Time
Medium Modeling of service transformers
Medium | & |Modeling of services/secondaries
Minor variations in input assumptions and impact factors have Low | = |Planning software platform
greater impact on results than one method vs another Medium Transmission constraints
Medium Transmission grid configuration/dispatch

ELECTRIC POWER
RESEARCH INSTITUTE

=Pl
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Example: Impact of Voltage Regulation on HC

B < 0.5MW 2.0-2.5 MW
B 0.5-1.0 MW 2.5-3.0 MW
1.0-1.5 MW B 3.0-3.5 MW
1.5-2.0 MW Bl = 3.5 MW
Substation '
! .I L * i l A Jl. F .
L |

Substation LTC: 123V

WwWw.epri.com

© 2019 Electric Power Research In
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Example: Impact of Feeder Reconfiguration on HC

Normal Configuration

1.0-1.5 MW 2.0-2.5 MW s 3.0-3.5 MW

B O0.5-1.0MW  1.5-20MW 0 2 .5-3.0 MW | MW
Open Tie
hﬁl
o—

WwWw.epri.com

Alternative Configuration

= DRIVE

N < 0.5 MW 1.0-1.5 MW 2.0-2.5 MW s 3.0-3.5 MW
< DRIVE = osiomw - 1szomw e 2530mm _—
© 2019 Electric Power Researc h Institute, Inc. All rights reserve d.
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Example Implementation Roadmap

&

Stage 4 —
‘ Integrated DER
Stage 3 - Value
Advanced Assessments
Stage 2 — Hosting
Hosting Capacity
Stage 1 - Capacity Evaluations
Distribution Evaluations
Indicators

Walk...jog...run....

Increasing effectiveness, complexity, and data requirements

Defining a Roadmap for Successful Implementation of a Hosting Capacity Method for New
York State, EPRI, Palo Alto, CA: 2016. 3002008848

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' :'EZCELEEHP,ON‘::EU"
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Hosting Capacity Applications

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved.
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How Utilities Are Applying Hosting Capacity

Assisting Screening

Informing Developers

Distributed Interc
- T |
- B .

Fast Track
Screening
No technical

analysis
necessary

Hosting
Capacity
1 Analysis
q JOINT
UTILITIES =
- ForBcstg System Distribution
” DER [Deterministic,
Forecasting R le.g., Load InvePsI::ent
Supplemental (Deterministic, Flow Analysis)
i Probabilistic)
Distributed System
Implementation Plan
Non-Wires

Cane 16400411
In e MErer of Disirbozed System implementation Fians . Suitability
apalsrvety Interconnection T

. Components of traditional distribution system planning

. New or expanded aspects of a high-DER planning framewaork

© 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' :Eiilﬂﬁupfn‘mm
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Enabling DER Planning

Key Considerations: Scalability of method, scenarios

MN Integrated Planning NY REV DSIP

— P\ fﬁ pe— Hosting
Capacity
Multiple Resource & Analysis
Scenarlo ——=»| Transmission |
Fntel:lsts Planmng o]
1\_ Locational Sourcing Ser (';‘l:gf::‘f;:f System Distribution
¥ Net Benefits |«~—»| DER Provided Forecasting Probabilistic)  Jamne }:\nalyseds Investment
e.g., Loa
" Analysis Ser_v!ces (Deterministic, - Flow Analysis) AR
‘g, Current Annual (Pricing, Probabilistic) >
Long Term Programs&
‘5 Distribution |~ o strllwtlon | Procurements)
Assessment l'
o .
£ — , S— I S
2 Value of DER Interconnection T ¥
= Criteria
_§ Distribution . Components of traditional distribution system planning
= Hosting e = . 1
2 Capacity Investment [EEFaE . New or expanded aspects of a high-DER planning framework p JOINT
= Roadma i UTILITIES
= R
Q -
Supplemental
Interconnection Process Distributed System
Integrated Distribution Planning Implementation Plan
August 2016
Pt o Ohe W eson U DTS S on n mummp.-sm:‘n::::u: :MWM:HHMP'WB
Hovember 1, 2018
|~ [

23 www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. = PE' :IEZCELEEHP?N"::F,U"
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Assisting in Screening

24

Key Considerations: Accuracy, impact factors, need for engineering judgement

www.epri.com

Pass

p

Pass Fail

© 2019 Electric Power Research Institute, Inc. All rights reserved.
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Informing Developers

Key Considerations: Granularity, frequency of updates, existing DER

Distributed Interconnef‘tlcn Gu;de Map
o

Xcel Enerqv Hostlnq Maps

NYSEGIRG&E
View all NY Utility Maps

Additional study is needed to

evaluate developer usage of HC
maps for siting DER

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. = PE' :IEESCEL’::EHPION"::EUTE
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https://www.xcelenergy.com/working_with_us/how_to_interconnect/hosting_capacity_map_disclaimer
http://jointutilitiesofny.org/utility-specific-pages/hosting-capacity/
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Summary

= Hosting capacity is a complex analysis = HC poses challenges

that requires planners to analyze their
distribution systems in a new manner

= HC methods are available but will evolve -

— Although matured through the years,
methods are still relatively new and will
continue to evolve -

May require additional measurement data on
each feeder

System-wide electrical models may not be
readily available (if not, this could be time
intensive to develop)

New processes are needed for model upkeep

~ Different methods can produce similar results, = HC provides opportunities

however data and computational
requirements vary

— Methods are available in most planning tools

= HC applications are broad -
-~ Enabling planning for DER
~ Informing developers
— Assisting with interconnection screening

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rig

Assisting planners dealing with future DER
scenarios - knowing HC is critical for planners
dealing with a “DER future”

HC can assist engineers with time-intensive
interconnection screening

Assisting DER developers in siting DER...?

s ELECTRIC POWER
hts reserved. C-|= E' RESEARCH INSTITUTE


http://www.epri.com/

Resources —

Detailed Hosting Capacity Method

= Impact of High-Penetration PV on Distribution System Performance: Example Cases and Analysis Approach. EPRI, Palo Alto, CA: 2011.
1021982

= Analysis of High-Penetration Solar PV Impacts for Distribution Planning: Stochastic and Time-Series Methods for Determining Feeder
Hosting Capacity. EPRI, Palo Alto, CA: 2012. 1026640

= Rylander, M., Smith, J., “Comprehensive Approach for Determining Distribution Network Hosting Capacity for Solar PV”, 2nd Impact F.octors,_ Merhodsr and Considermigns for
International Workshop on Integration of Solar Power Into Power Systems, Lisbon, Portugal, Nov 2012. Colculating and Applying Hosting Capacity

= Rylander, M., Smith, J., "Stochastic Approach for Distribution Planning with DER", 2012 CIGRE Grid of the Future Symposium, Kansas City,
MO, 2012

= Rylander, M., Smith, J., "Comprehensive Approach for Determining Distribution Network Hosting Capacity for Solar PV", 2nd International
Workshop on Integration of Solar Power Into Distribution Systems, 12-13 November, 2012

= Distributed PV Feeder Analysis: Preliminary Findings from Hosting Capacity Analysis of 18 Distribution Feeders. EPRI, Palo Alto, CA: 2013.
3002001245.

= Alternatives to the 15% Rule: Modeling and Hosting Capacity Analysis of 16 Feeders. EPRI, Palo Alto, CA: 2015. 3002005812.
Hybrid Hosting Capacity Method
= Impact Factors, Methods, and Considerations for Calculating and Applying Hosting Capacity. EPRI, Palo Alto, CA: 2018. 3002011009.

2018 TECHNICAL UPDATE

= EPIC1-Project 4 Demonstration of Grid Support Functions of DER: Demonstration and Comparison of the “EPRI Distribution Resource
Integration and Value Estimation Hosting Capacity” and “SDG&E lIterative Integration Capacity Analysis” Tools, Mar. 2018.
https://www.sdge.com/sites/default/files/EPIC-1 Project 4 Module 3 Final Report.pdf

= Integration of Hosting Capacity Analysis into Distribution Planning Tools. EPRI, Palo Alto, CA: 2016. 3002005793

= Defining a Roadmap for Successful Implementation of a Hosting Capacity Method for New York State, EPRI, Palo Alto, CA: 2016.
3002008848

= A New Method for Characterizing Distribution System Hosting Capacity for Distributed Energy Resources: A Streamlined Approach for
Solar PV. EPRI, Palo Alto, CA: 2014. 3002003278.

= Rylander, M., Smith, J., Sunderman, W., “Streamlined Method For Determining Distribution System Hosting Capacity”, 23" International
Conference on Electricity Distribution, CIRED, Lyon, France, 2015

News Articles

¢  Why are the newest distribution system buzzwords 'hosting
capacity analysis'? - Utility Dive

¢ Exploring the Untamed Frontier of Hosting Capacity on the Grid
Edge - Greentech Media Squared

= Rylander, M., Smith, J., Sunderman, W., “Streamlined Method For Determining Distribution System Hosting Capacity”, Rural Electric
Power Conference, Asheville, NC, 2015 (accepted for IAS Transactions)

= Distribution Feeder Hosting Capacity: What Matters When Planning for DER?. EPRI, Palo Alto, CA: 2015. 3002004777

= Smith, J., Rylander, M., Rogers, L., Dugan, R., “It’s All in the Plans: Maximizing the Benefits and Minimizing the Impacts of DERs in an
Integrated Grid”, Power and Energy Magazine, March/April 2015.

* How Much DER Fits? Utilities Developing a Hosting Capacity
Analysis Tool for DER - T&D world

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. = PE' ;ﬁﬂﬂg:ﬂ:‘;frw“
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https://www.sdge.com/sites/default/files/EPIC-1%20Project%204_Module%203_Final%20Report.pdf
https://www.utilitydive.com/news/why-are-the-newest-distribution-system-buzzwords-hosting-capacity-analysis/514219/
https://www.greentechmedia.com/squared/read/exploring-the-untamed-frontier-of-hosting-capacity-on-the-grid-edge?utm_source=dispatchesnewsletter&utm_medium=email&utm_campaign=gtm2&tpcc=dispatchesnewsletter
https://www.tdworld.com/generation-and-renewables/how-much-der-fits

'\ LUNCH BREAK: 11:30 AM — 1:00 PM

* Some food/restaurant suggestions

— American — Italian
* Buffalo Wild Wings * Carrabba’s Italian Grill
e Chick-fil-A * Cottage Inn Pizza
* Culver’s — Mexican
* Frank’s Press Box * Cancun Mexican Grill
* Houlihan’s * Chipotle
* Jersey Mike’s Subs e El Burrito Mexicano

e The Rusty Mu i
y Vilg — Mediterranean

— Asian * Zaytoon Mediterranean
* Panda Express  ChouPli Wood-Fired Kabob
e Little Panda Chinese Restaurant
. — Other
e Sushi Moto

. . , * Horrocks (soup, salad, & pizza bar)
* Ukai Hibatchi Grill & Sushi
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Agenda

This presentation seeks to answer:

= \What is an NWA?

= Where are project occurring ?

= Why is this important?
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What is a Non-Wires Alternative (NWA)?

NWA: a portfolio of distributed energy resources (DER) such as energy efficiency (EE), demand response

(DR), solar PV, battery energy storage (BES), combined heat and power (CHP) etc. that can be used to help
provide grid needs.

Example NWA:

NWA Drivers
Source: Consumers Energy, Mark Luoma, Peak Load Management Association
36" Conference, 2017
e . ' o TR, A
L] '\:-.an--- . i ) B f

WHH @ SRl el
Regulatory Policy Environmental Goals ﬂi« ' iR P e

Town of Swartz Creek, Michigan

[ g1 =

| 'Distribution System \ ¢
R&D / Innovation Cost Reduction | ., Focused

_\l,i | 2013 population: 5,636 |

ZICF

Copyright © 2019 ICF Resources, LLC All Rights Reserved.



NON-WIRES
ALTERNATIVES TODAY Non-Wires Activities

Still in pilot phase
Momentum is building

Growing numbers of utilities are
working on NWA projects

Propelled by regulatory
mandates, internal utility
decisions, and public/stakeholder
iInput

Source: ICF

Integrated Distribution Planning
learnings are being generated B NWA Gaining Momentum

|:| Nascent Activity

B Significant NWA Activity

Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Example: Con Edison Brooklyn Queens Demand Management
Program

_ _ _ - Con Edison BQDM DER Portfolio
Goal: $1.2 B Substation Deferral with DER 3% Thermostat Anticipated Summer 2018 Outlook

portfolio g=ee Thermal Storage Anticipated
2016 2017 2018 Total #=aa% Battery Storage Anticipated

@3 CHP Anticipated
Customer Side Solutions 9 MW 23MW 9 MW 41 MW =323 Solar Anticipated

Fuel Cell Anticipated

Ut"'ty S'de SOlUtlonS 3 MW 8 MW - 11 MW s Energy E'I:fi-::i.‘fi_n(:\‘lI Anticipated s
I DMP Committed %
Total 12MW  31MW 9MW 52MW S Thermostat Committed -
CVO Committed %
mm Utility Storage Committed _ﬁ
_ _ _ _ BN Battery Storage Committed a
An outlier in terms of its size, s OR Committed -
BQDM played an important role in B CHP Commitied
. . i Solar Committed
NY REV and in propelling forward |
I Fuel Cell Committed
th e NWA C O n C e pt . I Energy Efficiency Committed
11 12 13 14 15 16 17 18 19 20 21 22 23 24
= Committed (Low Case)
—TOTAL 2018 NEED Hour Ending (Design Peak Day)
Source: Con Edison, Brooklyn-Queens Demand Management ,
| Targeted Demand Management (April, 2017)
NI,

,|CF Copyright © 2019 ICF Resources, LLC All Rights Reserved.’



Other Examples

Arizona Public e Punkin Center
Service e Thermal constraint on distribution feeder

Bonneville Power BESetrad e
Administration  Transmission constraint

San Diego €215 &« Borrego Springs Microgrid
Elec’[ric * Reliability issue related to sub-transmission line

Coiapisll slleleelnl . Peak Perks Demand Management Program
Gas & Electric « Distribution Constraint

Projects have varied depending on the specific need.

,|CF Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Michigan Examples

Example NWA:

Commerce Township, Michigan

Property Density of
Hancock Substation
(Cust/Sq Mi)

127
o
| EREE

Muskegon

South Bend

Grand Rapids

Midland

Lansing

0 20 40 80 Miles

A

Customer Premises
e 1,161 Commercial
7,589 Residential

Source: DTE Energy, Non-Wires Alternatives 2018 Working Group Meeting,

\l/

ZICF

07/2018, Lansing, Ml

Example NWA:
Town of Swartz Creek, Michigan

| 2013 population: 5,636 |

Source: Consumers Energy, Mark Luoma, Peak Load Management Association
36t Conference, 2017

Copyright © 2019 ICF Resources, LLC All Rights Reserved.
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NWA Framework



Prototypical NWA Framework

Project
Type

Timeline

Develop Competitive

UL NWA RFP Solicitation

Bilateral contracts

Criteria Met
Apply NWA
Suitability
Criteria

Distribution
Capital Plan

' Customer
Portfolio ; Programs

Planning Targeting

Criteria not met Utility-run customer programs

$

Implement

Tariff
Changes

Pricing
Traditional
Solution

Rates and Tariffs

Source: ICF

,|CF Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Programs

Smart Electric
Power Alliance

Case study spotlight: Edrs.. PLMA

ent Leadership

NWA Case Using EE Using DR Using Average

Studies Storage Size Load
Reduction

10 4 7 S 1-85 MW

DSM is proving to be a foundational component of NWA.

’lCF Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Procurement

Case study spotlight: REV CONNECT

NWA Listed and No Average Size
Opportunities | Successful Resolution Load

Listed Listed Reduction

47 6 39 5-10 MW

Many jurisdictions are pursuing opportunities for procuring DER within NWA. However,

these need ample lead time, lots of work in the contracting process.

Source: Data is from REV Connect website. https://nyrevconnect.com

’lCF Copyright © 2019 ICF Resources, LLC All Rights Reserved.
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Pricing

Value of DER (New York)

SURCHARGE

AVOIDED D
DELIVERY 1

Avoided D — avoided
demand

E — environmental benefit
Capacity — ICAP
LBMP — energy

CAPACITY CAPACITY commod |ty
MTC — market transition
il credit for CDG
Base Retalil Value Stack (On- Value Stack +
Rate (NEM) site, RNM, or MTC (Mass
large CDG Market CDG) 4%%3:“ NYSERDA
subscriber)

Source: NYSERDA, Summary of Updated Value Stack Order, 04/25/2019

Work is underway to use design tariffs for NWA. Challenges include capturing geospatial
and temporal values and setting compensation levels sufficiently to mitigate grid
Investment.

Copyright © 2019 ICF Resources, LLC All Rights Reserved. L






Shifting Emphasis in NWA

. ICF expects that finding ways to direct utility DSM programs to
I address distribution system needs will be an area of increased
emphasis moving forward, however, this is a nascent area

Criteria Met

 eir g Apply NWA
Dlst_nbutlon - Suitability - Portfolio T Customer
Capital Plan Planning Targeting

Criteria

Criteria not met
', Utility-run customer programs

Implement

Traditional
Solution

16

Source: ICF

,|CF Copyright © 2019 ICF Resources, LLC All Rights Reserved.



Energy Waste Reduction:

<+ EWR continues to be a low cost
energy (kwh) resource on a
levelized cost basis

L)

* Increasingly — there Is recognition
that EWR provides benefits on a
locational and temporal basis

* Understanding how EWR
contributes to load reduction is a
challenge

Low Cost Resource (Energy)

Levelized Cost of Electricity Resources

T T T T T T T
Energy Wind  Utility-scale Natural gas Coal  Community  Nuclear

Efficiency” solarPV  combined solar PV
cycle Source: ACEEE, 2018

20

T T J—
L L e =2 = =

= OOy <o

Range of levelized costs (cents per kWh)

*Notes: Energy efficiency program portfolio data from Molina and Relf 2018. Represents costs to utilities or program administratars only, including
shareholder performance incentives if applicable. All other data from Lazard 2018 Unsubsidized Levelized Cost of Energy Comparison.

Copyright © 2019 ICF Resources, LLC All Rights Reserved. 1o



Demand Response: Has Potential for Local Needs

m Less reliable,

More predictable, more uncertainty

more certain load around load
reduction reductions
More involved Easier and faster
setup, require Demand to implement
enabling i Response
technology
- Non-
Dispatchable :
Dispatchable
Direct Automated Time- Behavioral /
Load or "Smart” Varying Public
Control DR Rates Appeal
Source: ICF
\l/
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Connecting Distribution Planning and Program Analysis

= Customer programs have potentially to be geographically

targeted

= Potential to be flexible, manageable, fast
* There is an increased emphasis of enhancing analytics

1300

1600

1400

1200

1000

300

800

400

200

=200

within utility planning organizations to be able assess these
solutions in a comprehensive way, along with other DER

Schwartz Creek: DER Demand Reduction

Evaluated 264 measures, 16 targeted
Residential TOU, load switch, refrigerator
Commercial EMS, lighting, sensors

EE was a key element of the value stack
Targeting based on segmentation, propensity

mmm Fesidential Refrigerator mm Residential Air Conditioning mm Residential | oad Switch Residential TOU

mmm Commercial Air Conditioning mmm Commercial Window Film mmm Commercial VFD HVAC Fans Commercial Effcient Lighting
mmm Commercial Refrigeration mmm Commercial DayLighting Sensor s Commercial Dishwasher mmm Commercia PY

mm Commercial Battery Storage wsm Commercial EMS Traffic Signals —|_oad Relief Desired

24

» Cost-Effective
* Visible, Available,
 Predictable/Controllable

DER
Performance

Distribution
System Needs

-
* Reliability, resilience, safety, security
 Thermal, voltage, protection criteria

* Load relief, asset condition, service upgrade,
new business, etc.

\. J

Connecting Planning Criteria to DER Performance
Copyright © 2019 ICF Resources, LLC All Rights Reserved.
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Conclusions

* Non-wires-alternatives can encompass a broad array of potential DER solutions.

= The concept Is gaining momentum and many jurisdictions are proceeding with pilots and
Implementation.

= Michigan is too!

= NWAs remain predominantly a strategy for managing capacity, and the number of such
projects available depends in large part on capacity needs that exist within the planning
horizon.

= There Is an increased emphasis of enhancing analytics within utility planning organizations to
be able assess DER and traditional solutions in a comprehensive way.

= |CF expects that finding ways to direct utility DSM programs to address distribution system
needs will be an area of increased emphasis moving forward, however, this is a nascent area.

* Pilots remain important to gathering empirical learnings.

‘"CF Copyright © 2019 ICF Resources, LLC All Rights Reserved.
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Non-Wires Alternatives

Advancing Distribution Planning
Methods and Tools to Consider NWA o
Jeff Smith SomemiN

Manager, Distribution Operations and Planning - ad .. _.
jsmith@epri.com R I

i
i

MPSC Distribution Planning Stakeholder Meeting

6/27/2019 — Lansing, MI

¥ in f
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Planning for DER: I's Not Just About Hosting Capacity

= Time and location matter

— What does that mean exactly?

= Affective integration requires new
processes, tools, and data

— Analytical tool capabilities: not just peak
planning

— Additional data: additional data enabling
“edge of grid” visibility (SCADA, AMI, etc.)

OpenDSS: EPRI’'s open-source tool developed
specifically to enable smart grid analysis such as
time and locational value assessments of DER

WWW.epri.com/opendss

WwWw.epri.com

Time and
Location

- )

By Jeff Smith, Bruce Rogers,
Jason Taylor, Jeffrey Roark,
Bernie Neenan,

Thomas Mimnagh,

and Erik Takayesu

march/fapril 2007 1540-TO77NTE201TIEEE

© 2019 Electric Power Research Institute, Inc. All rights reserved.

What Matters
Most When
Valuing Distributed
Energy Resources

Link to Article

Link to Full Report
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Today’s Tools Only Answer a Piece of the Puzzle

= Singular focus on system peak
= Static representation of system conditions
= Manual feeder by feeder analysis for full system

= Manual time intensive alternatives assessments

= Emerging technologies and resources not
adequately modeled

= Cannot identify time and locational values

= Limited support for coordination with transmission
planning/IRP

New processes, methods, and tools are needed

. O e oL g gy gy 1| ELECTRIC POWER
WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. EPE' RESCEAkﬁﬂ :JN TTTTTTT
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EPRI Advanced Distribution Planning Platform Overview
Prototype Under Development

Alternative Alternative

Alternative
=» Identification

Planning

System

Inputs » Assessment Evaluation Selection

* Load and DER growth * Does grid meet * Type, location, size, * Evaluate technical * Implement projects

* Load profiles projected load and and timing of performance and 3

* Analysis timeframe DER growth projected need estimate costs

. System.conflgur:atlon * Does grid mal-nta.l.n . Ident-lfy conventional . Determl.ne preferred Resource & Bulk

* Operating criteria & safety and reliability solutions alternative )
objectives * DER locational value * Identify non-wires * New planning System Planning

* Long-term horizon * Hosting capacity solutions objectives

 Alternative scenarios
* Sensitivity studies

Automated
Multi-year optimization

www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. '—PEI ;'EECEL'%HP?NV::;UTE
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Example Use Case - System and Alternative Analysis

System-wide, multi-year
constraint screening

)

Constraints

WwWw.epri.com

Constraint severity
2 analysis

3

Wires/non-wires

alternative analysis

Traditional Alternatives

Reconfiguration

Reconductoring

Transformer upgrades

Voltage regulation

&

Non-wires Alternatives
= DER placement/ dispatch
Storage, solar, CHP, etc.
Demand response

Load dispatch

Customer incentives

© 2019 Electric Power Research Institute, Inc. All rights reserved.
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Project Objective

Develop, test, and demonstrate new
methods and tools to automate
planning assessments and support
holistic decision making

6 WwWw.epri.com

© 2019 Electric Power Research Institute, Inc. All rights reserved.
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Advanced Planning Project - Overview

Approach Utilities Participating in Advanced Planning Project
= Work with industry-leading planners to develop a )
: . . /.
comprehensive and efficient process that captures the growing %Amemﬂ EL%]%;[{‘%E
demands of distribution planning
= Leverage advanced capabilities present in OpenDSS and DRIVE e POSL PO B : % g
to develop an initial prototype tool / Central Hudson mpgmpil(\\’
= Test and validate new methods using real-world systems and
use cases /Pchland General
@ \/ Electric
= Work with industry to transfer new methods to existing Counton Us®
planning tools
Value £~ DUKE
| | € ENERGY.
= Comprehensive planning method that meets the near and long- A
term needs of distribution planning - Exel . Ah
e outhern
= Flexible and scalable planning method that can integrate into xewon. Company
existing planning tools T
‘A 47 ®
= Proven, validated, and transparent method and tool for industry ,’i@lﬁﬂigy RFr-

benchmarking

ELECTRIC POWER

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l—PEl RESEARCH INSTITUTE
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Answering Planning Challenges

How do I.....

= Efficiently conduct system-wide studies?
= Optimize my investment decisions?

= Apply load and DER profiles across daily —annual time
frames?

= Determine the real value of DER to the grid and
maximize its value by sizing and locating where it is
needed?

= Represent and analyze operational reconfiguration?
= Consider the affect of electrification?

= Integrate / coordinate with transmission planning/IRP?

- : : : ELECTRIC POWER
WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l—PEI RESCEARgH vagT”UTE
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Key R&D Tasks
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Prototype to Vendor Implementation
Long-Term Vision

y

Commercial
Adoption

y

Commercial Tool I
Integration

Process and
Prototype Tool
Development

2018 2020 2021

10 www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l—PEl iiiﬁl’:ﬁ;ﬁ.‘”ﬁ?ﬁun
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Questions

© 2019 Electric Power Research Institute, Inc. All rights reserved.
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NWA Resources

The Evolving Load Profile & Impact on Assets and Reliability. EPRI, Palo Alto, CA: 2014.
3002003229

Time and Locational Value of DER: Methods and Applications. EPRI, Palo Alto, CA: 2016.
3002008410

Incorporating DER into Distribution Planning. EPRI, Palo Alto, CA: 2017. 3002010997
Distribution Planning Guidebook for the Modern Grid. EPRI, Palo Alto, CA: 2018. 3002013384

Guidance on DER as Non-Wires Alternatives: Technical and Economic Considerations for
Assessing NWA Projects. EPRI, Palo Alto, CA: 2018. 3002013327

Modernizing the Distribution Planning Process: Current Activities and Lessons Learned to Date.
EPRI, Palo Alto, CA: 2018. 3002013411

Future Planning Process and Criteria: Optimizing Investment Decision. EPRI, Palo Alto, CA: 2019.

3002015278
Alternative Identification and Optimization Methods. EPRI, Palo Alto, CA: 2019. 3002015279
Value Assessment of DER Planning Alternatives. EPRI, Palo Alto, CA: 2019. 3002015279

Methods for Quantifying the Time and Locational Value of DER Solutions. EPRI, Palo Alto, CA:
2019. 3002015284

Non-Wire Solutions (NWS) Provided by Third-Parties: Business Arrangements & Regulatory
Challenges. EPRI, Palo Alto, CA: 2019. 3002015767

WwWw.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved.

EPRI| H .

Guidance on DER as Non-Wires Alternatives (NWAs)

Technical and Economic Considerations for Assessing NWA Projects

3002013327

2018 TECHNICAL UPDATE

P2 | wecarcy wsmirore
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Utility Investments

= Utilities already make choices internally on
Investments and prioritize those investments
In terms of customer and corporate risks

= Rate cases are the mechanism to validate the
prudency of investment portfolios

= A new set of utility investments have
proliferated in the context of grid
modernization, in some cases tied to policy
objectives

Source: Integrated Grid: A Benefit-Cost Framework , EPRI (February, 2015)

/|CF Copyright © 2019 ICF Resources, LLC All Rights Reserved. 2



Grid Modernization Investments

* The definition of what constitutes a “grid
modernization” investment/expenditure can be

= New frameworks are emerging to evaluate
benefits and costs of some grid modernization

» Grid modernization investments may serve more
than one purpose (i.e. safety & reliability, policy

* The benefit categories and quantification

different in each state

Investments

and customer choice)

methodologies may vary by framework

Substation
Automation

Remote Intelligent

Remote Fault

DERMS & ADMS

- i it
" Field Area
e Area Network "‘» /
= i-,;-l | |
P'?fggligg i DER Aggregator Internet
kv Systems ~ -
|

Source: U.S. DOE-DSPx Decision Guide, Volume Il (June 28, 2017)

Copyright © 2019 ICF Resources, LLC All Rights Reserved. 3



Grid Expenditures Methodologies

* The U.S. DOE-DSPx Decision Guide (Volume lll) outlines cost-effectiveness methods
and their application by category of grid expenditure

» There are three (3) main types of methodologies used to evaluate grid expenditures

Least-cost, best-fit * Investments required to meet specifications and standards to maintain safety
and reliability
Benefit Cost Analysis « Investments for energy efficiency or demand side management (DSM)

programs, non-wires solutions, and/or DG tariffs
» Other expenditures proposed to enable public policy or incremental societal
benefits

Investments deliberately paid by customers to integrate their distributed
resource

Opt-in (no regulatory justification)

f'CF Copyright © 2019 ICF Resources, LLC All Rights Reserved. 4



Cost-Effectiveness Resources

Spring 2017 May 2018 In Progress

National standard Practice Manual for Review of Recent Cost-Benefit Studies DSPx — Guidebook Volume IV. (DOE-
Assessing Cost-Effectiveness of Energy Related to Net Metering and Distributed OE) - Grid Modernization Investment
Efficiency Resources (National Efficiency Solar (ICF for DOE) Economics Chapter

Screening Project)

February, 20'1%.3 _ June 28, 2017 _ February 2019 — Draft for review March 7-8 2019
Integrated Grid: A Benefit- DSP?( — Decision Gwdg. Volume 1ll. (DOE) Benefit-Cost Analysis for Utility-Facing Mid-Atlantic and NARUC-NASEO Task Force on

Systems and Planning Training
“Benefit-Cost Analysis for Utility-Facing Grid
modernization Investments”

\
J"CF Copyright © 2019 ICF Resources, LLC All Rights Reserved. 5


http://eta-publications.lbl.gov/sites/default/files/8._woolf_benefit-cost_analysis_of_utility_investments-03-12.pdf
https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid-Volume-III.pdf
https://www.icf.com/-/media/files/icf/reports/2019/icf-nem-meta-analysis_formatted-final_revised-1-17-193.pdf?la=en&hash=1E4AD2DDBCE6B6D8ACC98A1182312E8FCF183D3F
https://nationalefficiencyscreening.org/wp-content/uploads/2017/05/NSPM_May-2017_final.pdf
https://www.epri.com/#/pages/product/000000003002004878/?lang=en-US

Cost-Effectiveness Tests for Programs or

Tariffs

Total Resource Cost (TRC)  Utility + Customers who
participate

Utility/Program Cost Test Utility
(UCT/PACT)

Participant Cost Test (PCT) Customers who participate

Ratepayer Impact Measure  Rate impacts to all
(RIM) customers

Societal Costs Test (SCT) Society

Resource Value Test (RVT)* Regulator

Costs and benefits of the utility and customers who participate (may include
guantifiable non-energy benefits)

Costs and benefits of the utility that affect revenue requirement (only include
environmental costs and benefits paid by the utility)

Cost and benefits of customers who participate

Cost and benefits that will affect utility rates (includes lost revenue)

Costs and benefits experienced by society (includes non-monetary benefits)

Costs and benefits of the utility, plus costs and benefits associated with
achieving policy goals

*Emerging cost-effectiveness test for energy efficiency, introduces a “Regulatory test”
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https://nationalefficiencyscreening.org/wp-content/uploads/2019/04/NSPM-3-pg-overview-4.17.19.pdf

Benefit Categories Examples

Avoided Generation Capacity

Avoided Energy

Avoided O&M

Avoided Environmental Compliance
Avoided Renewable Compliance
Avoided Ancillary Services

Fuel Hedging / Reduced Risk
Wholesale Market Price Suppression
Avoided Transmission Capital Infrastructure or
Charges

Avoided Transmission O&M or Charges
Avoided Transmission Losses

Generation

Transmission

Avoided Distribution Capital Infrastructure or Charges
Avoided Distribution O&M

Avoided Distribution Voltage/Power Quality Costs

Distribution Avoided Outages Costs

Avoided Restoration Costs
Reduced Revenue Cycle Service Costs / Reduced
Staging Costs

Avoided GHG Cost (Social Cost of Carbon)
Avoided Criteria Pollutants

Avoided Water Impacts

Avoided Land Impacts

Avoided Public Safety Costs

Local jobs and economic development
Energy Security

Bill Savings

Reduced Customer Outage Costs

Copyright © 2019 ICF Resources, LLC All Rights Reserved. 7



Cost Categories

Measure costs (participant portion)

Interconnection fees ——

Insurance

Generation

Transmission

Distribution

Customer

. . _\
Incremental Generation Capacity
Incremental Energy — e System Operational Uncertainty
Incremental Ancillary Services
—_—
Incremental Transmission Costs e Reconductoring

e Line Regulators
e LTC Accelerated wear
e Voltage Upgrade

Incremental T&D and Platform Costs * Relaying/Protection
dded Ancil i T8N
Added Ancillary Services Costs « Interconnection costs

Program Administration Costs > o  Measure costs (utility portion)
e  Other financial incentives
e  Program admin costs

Equipment O&M * EMQ&V costs
e  Utility performance incentives

Integration Costs

Increased Resource Consumption

Copyright © 2019 ICF Resources, LLC All Rights Reserved. 8



Takeaways

* DER penetration is still low in Michigan

» _Leading states still continue to evolve their BCA frameworks

= Utilities already perform business case analysis on their investments
" Resources:

Integrated Grid: A Benefit-Cost Framework (EPRI)

National standard Practice Manual for Assessing Cost-Effectiveness of Enerqgy Efficiency Resources (National

Efficiency Screening Project)
DSPx — Decision Guide. Volume |ll. (DOE)

Review of Recent Cost-Benefit Studies Related to Net Metering and Distributed Solar (ICF for DOE)

Mid-Atlantic and NARUC-NASEOQO Task Force on Comprehensive Electricity Planning, Distribution Systems
and Planning Training “Benefit-Cost Analysis for Utility-Facing Grid modernization Investments”
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https://www.epri.com/#/pages/product/000000003002004878/?lang=en-US
https://nationalefficiencyscreening.org/wp-content/uploads/2017/05/NSPM_May-2017_final.pdf
https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid-Volume-III.pdf
https://www.icf.com/-/media/files/icf/reports/2019/icf-nem-meta-analysis_formatted-final_revised-1-17-193.pdf?la=en&hash=1E4AD2DDBCE6B6D8ACC98A1182312E8FCF183D3F
http://eta-publications.lbl.gov/sites/default/files/8._woolf_benefit-cost_analysis_of_utility_investments-03-12.pdf
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