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» Planning elements and state requirements

» Grid modernization and distribution planning

» Distributed energy resources (DERs) and distribution planning
» Data-related requirements
= Resources
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Distribution Planning Horizons

Electricity system planning | .o

Near-Term & AssetPlanning

= Distribution planning - Assess needed

Operational Planning

physical and operational changes to the

CurrentYear 1-2 Years 10Years

Y

local grid

B Annual process, with 1-2 year planning horizon*

* Identify and define distribution system needs
* |dentify and assess possible solutions

: Distribution
* Select projects to meet system needs

Planning
B Longer-term utility capital plan

* Includes solutions and cost estimates, typically over a
5- to 10-year period, updated every 1 to 3 years
, - : Integrated
» Integrated resource planning (IRP)** - Identify future

investments to meet bulk power system reliability
and public policy objectives at a reasonable cost

B Consider scenarios for loads and distributed resources; ‘
Impacts on need and timing for investments/purchases
- Transmission planning — Identify future transmission Tr:’;’:f’::?:';"
expansion needs and options

Also: energy efficiency, demand-side management, electrification and climate plans V

*Operational planning addresses immediate concerns (intraday through the current year).
**Where applicable

Resource
Planning




States are responding to a variety of drivers for improved,
transparent, stakeholder-engaged distribution planning.

More DERs deployed — cost reductions, policies, new business models, consumer interest

‘ Resilience and reliability
‘ More data and better tools to analyze data

Aging grid infrastructure and utility proposals for large grid investments

Need for greater grid flexibility in regions with high levels of wind and solar

Interest in conservation voltage reduction and volt/VAR optimization

Non-wires alternatives to traditional solutions that may provide net benefits to customers




. . =
One reason states are increasingly M=

interested in distribution planning GRII

MODERNIZATION
LABORATORY
CONSORTIUM

U.S. Department of Energy

$150 B

B Generation
S125B $
108.6B

27% B Distribution
$100 B
W Transmission
S$75B
B Gas-Related

$50 B
17% ¥ Regulatory
- = Compliance
$25B e o
12% 15% 16% 17% 17% = Other
2%
5% 4% 3% 3% 2%
$0B 6% 3% 5% 5% 5% 6% 6%

2015P 2016P 2017P 2018P 2019P 2020P 2021P

Distribution system investments account for the largest portion (32%)
of capex for U.S. investor-owned utilities: $46.4B (projected) in 2021.

. . . June 14, 2022 7
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https://www.eei.org/issuesandpolicy/Finance%20and%20Tax/EEI_Industry_Capex_Functional_2021.pdf
https://www.eei.org/issuesandpolicy/Finance%20and%20Tax/EEI_Industry_Capex_Functional_2019.10.16.pdf
https://www.eei.org/resourcesandmedia/industrydataanalysis/industryfinancialanalysis/QtrlyFinancialUpdates/Documents/EEI_Industry_Capex_Functional_2019.07.17.pptx

Other potential benefits from improved Vs
distribution planning processes (
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» Makes transparent utility plans for distribution system investments

holistically, before showing up individually in a rider request or rate case
» Provides opportunities for meaningful PUC and stakeholder engagement

B Can improve outcomes — more data, community input, review

» Considers uncertainties under a range of possible futures
= Considers all solutions for least cost/risk
» Motivates utility to P

choose least cost/risk | Customer e

i e + 39 Party Communit
SOIUtlonS Multi-us);r Microgrk}s - Distributed energy scheduling & dispatch
Stage 2: * DER export energy * Grid storage for resilience
= Enables consumers > DEnCasiont Bet . Ramatvs Dbt Designs
d - 3
and 3" party providers ¢ ey orseso e i o
to propose grid S . Eecinfcation s Etiaconas
. r . Stage 1: * DER Services for » Hosting Capacity Analysis

solutions and participate | sseb.seisiiy Power System - D% Plamig s Rosamaps

In prOVIdIng grld « Customer Rate Option;. Bill = Operational Efficiency Improvements Distribution

services S : gg"”"‘"’ System

« Annual Asset & System Planning

Time

Source: DOE 2021
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States with distribution planning
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Distribution system plan
, a|e]e|e ||| s]|e|s|s|s]e]|s [ [ [ o|lw| e
requirement
. N . . - » [ ol e
Grid modernization plan requirement
Hosting capacity analysis/mappin
_H pacity ysis/mapping .| e - ale|n|e|s [ [
requirement
Mon-wires alternatives / locational
, a|e]e|e - [ s |s]e|= [ [
value reguirements
Storage Mandates or Targets - . . [ - o= [ »
) . . [ . - [ »
Benefit-Cost Methodology / Guidance
Storm hardening reguirements L L L
Required reporting on poor
performing circuits and improvement LA L L &l w & a|lw|eo|o|o]|a]|w]ln]|e [
plans

Berkeley Lab and Pacific Northwest National Laboratory

Distribution plans may be incorporated in integrated resource plans or integrated grid plans. Grid modernization

plans may be filed in combination with distribution plans. This list is not all-inclusive.

June 14, 2022 9
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Example state requirements*
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= Distribution system plans = NWA/locational value
California, Colorado, Delaware, DC, CA, CO, DE, DC, HI, ME, MI, MN, NV, NH,
Hawaii, lllinois, Indiana, Maine, Maryland, NY, Rl
massachhuseﬁs’ 'V('j'Ch'sa”'y'”k”%SOta' New . Benefit-cost handbook/guidance
amPSTre, Ievara, TEW TOr, Tedon, CA, DC (draft), IL, MD, NV, NY, RI, SC
Rhode Island, Vermont, Virginia,
Washington = States using or considering
= Grid modernization plans adopting NSPM framework
California, Hawaii, Massachusetts B AR, CO, CT, DC, MD, MI, MN, MO,
Minnesota, New York, Ohio ~ NH, NJ, RI, PA, WA
m Utilities in other states have filed grid o @i g

modernization plans absent
requirements (e.g., GA, NC, SC, TX).

» Hosting capacity analysis/maps
California, Colorado, Hawaii,
Massachusetts, Michigan, Minnesota,

Nevada, New Hampshire, New York, 3 S TS B e v e |
Oregon L i S R PO
Figure: U.S. Department of Energy June 14, 2022 | 10

*This list is not all-inclusive.


http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M209/K858/209858586.PDF
https://drive.google.com/file/d/1_di06KoiA6u58w5afPDmjt-AszaCcnA2/view
https://delafile.delaware.gov/CaseManagement/DocketSheet.aspx?MatterNo=18-0935&Type=Docket&ViewDocketPage=ViewDocketPage
https://edocket.dcpsc.org/apis/api/Filing/download?attachId=100684&guidFileName=f9794777-ad3d-4f71-bda1-ba04f95db4ad.pdf
https://www.hawaiianelectric.com/Documents/about_us/investing_in_the_future/dkt_2016_0087_20170104_order_34281.pdf
https://icc.illinois.gov/docket/P2021-0828/documents/318226/files/553938.pdf
http://www.in.gov/legislative/iac/T01700/A00040.PDF?
https://legislature.maine.gov/legis/bills/getPDF.asp?paper=SP0697&item=19&snum=130
http://www.psc.state.md.us/wp-content/uploads/Order-No.-87884-Case-No.-9418-Pepco-Rate-Case.pdf
https://eeaonline.eea.state.ma.us/DPU/Fileroom/dockets/bynumber/20-75
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t0000003FSF2AAO
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF05A8C65-0000-CA19-880C-C130791904B2%7d&documentTitle=20188-146119-01
https://www.puc.nh.gov/regulatory/docketbk/2015/15-296/ORDERS/15-296_2020-05-22_ORDER_26358.PDF
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2017-8/33255.pdf
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b3548DA1A-828E-4255-A6AF-908117A4DF1E%7d
https://apps.puc.state.or.us/orders/2020ords/20-485.pdf
http://www.ripuc.ri.gov/eventsactions/docket/4684-LCP-Standards_7-27-17.pdf
https://legislature.vermont.gov/statutes/section/30/005/00218c
https://lis.virginia.gov/cgi-bin/legp604.exe?181+sum+SB966
https://app.leg.wa.gov/RCW/default.aspx?cite=19.280.100
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M212/K432/212432689.PDF
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A18G12B05711C00464
https://www.mass.gov/info-details/grid-modernization
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b103F1565-0000-C21D-B43D-24C097C567A3%7d&documentTitle=20188-145582-01
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b6A0FAE50-5710-42DD-969A-5116171E2457%7d
https://www.puco.ohio.gov/industry-information/industry-topics/powerforward/powerforward-a-roadmap-to-ohios-electricity-future/
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M103/K223/103223470.pdf
https://drive.google.com/file/d/1_di06KoiA6u58w5afPDmjt-AszaCcnA2/view
https://www.hawaiianelectric.com/clean-energy-hawaii/integration-tools-and-resources/locational-value-maps
https://fileservice.eea.comacloud.net/FileService.Api/file/FileRoom/12668671
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t000000DcfWRAAZ
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF05A8C65-0000-CA19-880C-C130791904B2%7d&documentTitle=20188-146119-01
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2017-8/33255.pdf
https://www.puc.nh.gov/regulatory/docketbk/2015/15-296/ORDERS/15-296_2020-05-22_ORDER_26358.PDF
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M103/K223/103223470.pdf
https://apps.puc.state.or.us/orders/2020ords/20-485.pdf
https://emp.lbl.gov/publications/locational-value-distributed-energy
https://www.cpuc.ca.gov/General.aspx?id=5267
https://edocket.dcpsc.org/apis/api/Filing/download?attachId=143219&guidFileName=9a60d7a2-b795-47e2-b65f-639ce2fa4c96.pdf
https://www.icc.illinois.gov/docket/P2019-0983/documents/292186/files/509717.pdf
http://www.solarwakeup.com/wp-content/uploads/2018/11/MDVoSReportFinal11-2-2018.pdf
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2017-8/33255.pdf
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bF8C835E1-EDB5-47FF-BD78-73EB5B3B177A%7d
http://www.ripuc.org/eventsactions/docket/4600A-GuidanceDocument-Final-Clean.pdf
https://dms.psc.sc.gov/Attachments/Matter/f30b83c7-3382-4d64-b0b6-b59712378b3d
https://www.nationalenergyscreeningproject.org/state-database-dsp/
https://www.energy.gov/eere/solar/systems-integration
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» Frequency of filing
B Typically annual or biennial
B Every 3 years (e.g., NV)

B Considerations: alignment with utility distribution capital planning, IRP filing cycle,
workload, making and tracking progress on goals and objectives

» Planning horizon

B 2-4 year action plan — OR (+ 5-10 year roadmap for
investments, tools and activities)

B 3 year action plan — NV (+ 6-yr forecasts),
DE (+ 10-yr long-range plan)

B 5 years — NY, CA (+ 10-yr grid modernization vision),
HI (+ plan to 2045), MI (+ 10-15 yr outlooks), MN
(+ 10-yr Modernization & Infrastructure Investment Plan)

B 5-7 years — Indiana

B Considerations: short- and long-term investments,
coordination with IRP, granularity of distribution planning

< 5
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Procedural elements (2)

» Stakeholder engagement
When well designed, the benefits are “better
information, decreased risk, and smarter
solutions” (De Martini et al. 2016).

= Requirements
B Before plan is filed: Can include significant
input through working groups (e.g., CA, DC,
HI, MI, NH, NY) and ongoing engagement
B After plan is filed: Stakeholders can file
comments, utility provides periodic updates

= Examples

B Hawaii - Stakeholder council, technical
advisory panel, ad hoc working groups

B New York - Surveys, newsletters, webinars,
meetings and designated website

Oregon - Utilities must file a community
engagement plan, host 24 stakeholder
workshops before filing the distribution plan.

i
////\\—
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B Informed but not confident M Fully informed and confident
100%

75%
50%
25%

0%

-25%

Day 1 Day 2 Precentage Difference

Portland General Electric Community
Meeting Participant Feedback

June 14, 2022 12


https://www.hawaiianelectric.com/clean-energy-hawaii/integrated-grid-planning/stakeholder-engagement
https://jointutilitiesofny.org/
https://jointutilitiesofny.org/sites/default/files/Joint%20Utilities%20Webinar%20Deck%2011.30.2021.pdf
https://apps.puc.state.or.us/orders/2020ords/20-485.pdf
file:///Users/nataliemims/Documents/LBNL/Equity/Energy-Regulation-Stakeholder-Engagement.pdf
https://assets.ctfassets.net/416ywc1laqmd/1wLNK2VjxZdnWiPSf5wvxf/f34e9939bd4cde85bb36d524b6a0177d/PGE_Community_Engagment_Report_7.20.21.pdf

&

=
Substantive elements (1)
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= Baseline information on current state of
distribution system

B Such as system statistics, reliability performance, Design & —-_— Load
oa

equipment condition, historical spending by Construct - .
orecas

category
= Description of planning process , \

B Load forecast — projected peak demand Project Risk
for feeders and substations Initialization Analysis

B Risk analysis for overloads and mitigation
plans /

B Budget for planned capacity projects Budget o
* Asset health analysis and system reinforcements Create Mitigation
« Upgrades needed for capacity, reliability, power fompem  [lans
quality
* New systems and technologies Source: Xcel Energy, 2021
* Ranking criteria (e.g., safety, reliability, compliance,
financial)
» Distribution operations — vegetation management

and event management June 14,2022 | 13



Substantive elements (2) GRI
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» DER forecast
B Types, amounts and locations
» Hosting capacity analysis
m Including maps
» Grid needs assessment and NWA
analysis to identify:
B Existing and anticipated capacity NS
deficiencies and constraints g

B Traditional utility mitigation projects

A AR

B A subset of these projects that may be suitable for non-wires alternatives (NWA) to defer
or avoid infrastructure upgrades for load relief, voltage, reducing interruptions, resilience

June 14, 2022 14



Substantive elements (3)

» Grid modernization strategy
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B Includes financial forecasts associated with grid modernization plans
B May include request for certification for major investments

= Action plan
= Additional elements

B Long-term utility vision and
objectives

B \Ways distribution planning is
coordinated with integrated
resource planning

B Customer engagement
strategy

B Summary of stakeholder
engagement

B Proposals for pilots

* Advanced centralized software e

* Enables improved reliability,

* Enables enhanced visibility

Advanced Distribution
Management System
(ADMS)

Fault Location, Isolation
and Service Restoration
(FLISR)

Field Area Network (FAN)
& Home Area Network
(HAN)

Advanced Metering
Infrastructure

S —
* Two-way communications
network

S5 EEL ADMS provides fault
or the “brains,” enhances the location prediction and the

operation of the distribution automatic operation of
grid intelligent grid devices

* Focused on the deployment
of smart meters and
software

* Connects intelligent grid
devices and smart meters
with software

* Provides near real-time
communication between
software and meters

* Reduces outage durations
and the number of
customers impacted by
an outage

management of DERs, and
improved efficiency when

operating the grid * Enables enhanced remote

monitoring and control of
intelligent field devices and
advanced meters

* Data and AMI functionality
enable new products and
services and improves
customer experience

* Enabled by intelligent field

and control of field devices devices, FAN, and ADMS

(including customer meters
via AM|

e Y
Source: Xcel Energy 2021

June 14, 2022 15
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Grid Modernization and
Distribution Planning

Reliable
Gric
Viodernization

Sustainable Affordable

Source: U.S. Department of Energy’s Grid Modernization Multi-Year Program Plan

June 14, 2022 16



http://energy.gov/sites/prod/files/2016/01/f28/Grid%20Modernization%20Multi-Year%20Program%20Plan.pdf

Relationship of grid modernization planning to
Integrated distribution planning

Granular Grid
Locational Modernization
Forecasts Strategy

Grid
Modernization
Imple mentation

Plans

Distribution Planning Analyses

Source: DOE 2021



Start with principles and objectives instead ’//_//\\
of picking technologies ’
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= Grid modernization planning starts with principles, objectives and
capabilities needed. They determine functionality and system requirements.

= Holistic, long-term planning for grid modernization is needed to:

B Support state goals, including reliability, resilience, affordability, clean energy resources,
climate and electrification (e.g., AMI for time-varying rates that provide demand flexibility to
integrate more wind and solar)

B Address interdependent technologies and systems, including “platform” components (e.g.,
Advanced Distribution Management Systems, Geographic Information System, Outage
Management System) needed to enable or support other grid modernization projects

B Consider proactive grid upgrades to facilitate customer choice

= Other plans may feed into distribution plans: ) -

B Electrification plan informs grid needs for EV charging What I;'I

B Cybersecurity plan identifies resilience threats that #'
distribution planning can consider 4

B Demand-side management plan specifies capabilities that f@
distribution technologies and systems should provide to How /
achieve multi-year targets for demand response, energy ; @

!

efficiency and conservation

/
*x" o System Requirements

Source: DOE 2021 June 14,2022 | 18



How one state put together the pieces: ’///?z\\’:g

Minnesota (1) C
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» Minn. Stat. §216B.2425 (2015) requires the largest utility (Xcel Energy) to
submit biennial transmission and distribution plans to the PUC

B To “dentify ... investments that it considers necessary to modernize the transmission and
distribution system by enhancing reliability, improving security against cyber and physical
threats, and by increasing energy conservation opportunities ....”

B May ask Commission to certify priority projects
and SRR costs through arider —a ﬁnding MN Jurisdiction - Capital Profile 2021-2026
that the project is consistent with requirements of IDP Categories (excludes CIAC and Solar)
this statute, not a prudency determination = Age-Related Replacements and

. ) . . Asset Renewal
B Analyze hosting capacity for small-scale distributed = New Customer Projects and New
generation resources and identify necessary

Revenue
m System Expansion or Upgrades for

distribution upgrades to support [their] continued _ggﬁgmleted o Local (o cthen)
deve|0pment $21.8 Government-Requirements
® System Expansion or Upgrades for
= Xcel Energy 15t grid modernization report woter oy
(DOCket 15'962) Metering
= Xcel Energy 2" grid modernization report $210.1 ooy emization and Pt

S in Millions

Xcel Energy 2021

(Docket 17-776)

» The Commission certified investments in:
B Advanced Distribution Management System (ADMS)
B Residential Time of Use Pilot using AMI
B Field Area Network (FAN)

June 14, 2022 19


https://www.revisor.mn.gov/statutes/cite/216B.2425
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b5E76BE76-9C21-45ED-AC0C-B1446EB6DBB6%7d&documentTitle=201511-115454-01
https://www.xcelenergy.com/staticfiles/xe/PDF/Regulatory/MN-Filings-Biennial-Transmission-Grid-Modernization-Report.pdf

How one state put together the pieces:

Minnesota (2)

= The PUC initiated an inquiry on Electric Utility Grid Modernization with a

focus on distribution planning (Docket Cl-15-556)
B Series of stakeholder meetings

Y
////\\\—
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B Questionnaire to utilities on utility planning practices plus stakeholder comments
* How do Minnesota utilities currently plan their distribution systems?

* What is the status of each utility’s current plan?

* How could the utility’s planning processes be improved
or augmented?

B Staff Report on Grid Modernization defined grid
modernization for Minnesota, proposed a phased
approach, and identified principles to guide it.

= The Commission set Integrated Distribution
Planning requirements for Xcel Energy (Docket

18-251) and smaller regulated utilities (Dockets
18-253, 18-254 and 18-252).

= Xcel Energy filed the 1st DSP in 2018 (Docket
18-251), a 2nd IDP in 2019 (Docket 19-666),
and a 3rd IDP in 2021 (Docket 21-694).

B Grid modernization plan now filed with IDP filing

& Minnesota Public Utilities Commission
Staff Report on Grid Modemization March 2001
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https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=eDocketsResult&docketYear=15&docketNumber=556
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b307DE9F3-1F36-4CB1-AABA-96F0FCA6B1A8%7d&documentTitle=20174-131044-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bE04F7495-01E6-49EA-965E-21E8F0DD2D2A%7d&documentTitle=20163-119406-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF05A8C65-0000-CA19-880C-C130791904B2%7d&documentTitle=20188-146119-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bA0DA0B69-0000-C13C-8023-6B0911F35D22%7d&documentTitle=20192-150449-02
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bE098D466-0000-C319-8EF6-08D47888D999%7d&documentTitle=201811-147534-01
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/IntegratedDistributionPlan.pdf
https://efiling.web.commerce.state.mn.us/edockets/searchDocuments.do?method=showPoup&documentId=%7b2018DC7C-0000-C41B-992F-7ED95D99A9EE%7d&documentTitle=202111-179347-01

lllustrative Long-Term Grid Modernization Plan GR,

MODERNIZATION
LABORATORY
CONSORTIUM

U.S. Department of Energy

Near-Term (2021-2023) Medium-Term (2024-2026) ‘ Long-Term (2027-2030)

B — “
AGIS ] :
Investments _

| FLISR

1 1 | ] ] ]
| | | | 1 1
I I

I Substation Upgrades and Addltlonal Dlotributlon Automation

| : |
owspstaras ]
]

]

=

-

=

B

I Customer Platl'orm
_ows Upgre - | . ﬁ ; ; ; :
Other T — i E E ; ; ; E
Planned or j | D'emand Responéle (DRMS) | E E E
Potential ( giacirc Veiee Piofs ) Eecricveicte wssootsre ]
Future : ! ! !
Investments I

- = Regulatory Approved | . I = Proposed for Certification | l = Other Planned / Budgeted - = Potential Future

Source: Xcel Energy 2021 June 14,2022 | 21



=
=V
4

GRIL

MODERNIZATION

T LABORATORY

CONSORTIUM
U.S. Department of Energy

DERs and Distribution Planning

June 14, 2022 22



Proactive planning is more effective.
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U.S. Department of Energy

Tell customers where the grid needs help and what services
the grid needs. Provide appropriate incentives.

|

Source: Adapted from Debbie Lew, Emerging distribution planning analyses, prepared for Berkeley Lab, 2020

Load and DER forecasting helps resource planners avoid overbuilding and feeds
into analysis of which feeders may be stressed by DER in the near-term.

Hosting capacity analysis shows how much more DER can be managed on a given
feeder easily and where interconnection costs will be low/high.

Together, these processes identify feeders that are likely to see DER growth and
can be considered for proactive upgrades.

Locational net benefits analysis helps determine the benefits of specific services at
a specific location to guide developers.

Cost-effective non-wires alternatives can provide specific services at specific
locations to defer some traditional infrastructure investments.

These analyses also can inform rates and tariffs.

June 14, 2022 23



https://eta-publications.lbl.gov/sites/default/files/11_-_lew_emerging_planning_jackson_v8.pdf

What is hosting capacity? GRID
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= Amount of DERs that can be interconnected without adversely impacting

power quality or reliability under existing control and protection systems and
without infrastructure upgrades

= Analysis shared by utility typically in maps with supporting data
» Three main constraints: thermal, voltage/power quality, protection limits

MinimumEosting MaximumBEHostingl
Capacity® Capacity
1.08(1

Allpenetrations?
| acceptable,®
1.076] regardless@f

locationl

1.0601

Impact
1.05( Thresholdk
1.04[R

MaximumFeeder{iit
Voltagedpu)z

acceptable,?
1.0301 depending®nihel
llocation

1.027 w T
oE 5006 10008 15006 20000

Feeder@®PV@®enetrationdkW )

Figure adapted by Berkeley Lab from EPRI (2015), Distribution
Feeder Hosting Capacity: What Matters When Planning for DER? June 14,2022 | 24



http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002004777

Hosting capacity use cases
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Planning Tool

DER integration

and proactive
upgrades

Use Case Objective Capability Challenges
|dentify areas with Security concerns;
Development gﬁfg:régnsrket- potentially lower analysis/model refresh;
Guide deplovment interconnection data accuracy and
ploy costs availability
Hosting Augment or replace | Data granularity;

. - Improve the ; -
Capam!y Technical interconnection rules uf_ thumb; berjchmarklng an_d
Analysis Screens Screening brocess determine need for validation to detailed

Use Cases ap detailed study studies
|dentify potential . .
Distribution Sl s i e future constraints Ayl foirls

requirements; granular
load and DER forecasts

Source: ICF International for DOE

Useful reference: IREC, Key Decisions for Hosting Capacity Analysis, 2021
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https://irecusa.org/resources/key-decisions-for-hosting-capacity-analyses/
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Example hosting capacity analysis requirements: e

Minnesota (1) GR
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= State law (§216B.2425, 2015) requires Xcel Energy to conduct a distribution
study to identify interconnection points for small-scale distributed generation
and system upgrades to support its development

» PUC requires analysis of each feeder for solar <1 MW and potential
distribution upgrades necessary to support expected distributed generation
levels, based on utility’s IRP filings and Community Solar Gardens program

= Utility filed 1st hosting capacity analysis
on 12/1/16 (Docket 15-962)

B Commission’s Aug. 1, 2017 decision
requires filing Nov. 1 each year

B Provided guidance for future analysis,
including reliable estimates and maps of
available hosting capacity at feeder level
* Details to inform distribution planning and

upgrades for efficient integration of distributed
generation

* Detailed information on data, modeling
assumptions and methodologies Source: Xcel Energy
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https://www.revisor.mn.gov/statutes/cite/216B.2425
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b17A834EB-15EB-4579-BD90-B33EE2F765F9%7d&documentTitle=201612-127000-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b10EB9E5D-0000-C013-ABB5-F4FA1C04D825%7d&documentTitle=20178-134418-01

Example hosting capacity analysis requirements: ’//:72\\\3
Minnesota (2) '
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» Aug. 15, 2019, order (Docket 18-684) required further improvements

B Work with stakeholders to improve value of analysis, with more detailed data in maps

B Provide spreadsheet with hosting capacity data by substation and feeder, with peak load, daytime min.
load, installed generation capacity, and queued generation capacity

B For feeders with no hosting capacity, identify “The full range of mitigation options ... including a range
of potential costs ... and financial benefits....”

B Identify cost and benefits of replacing or augmenting initial interconnection review screens and
supplemental review and automating interconnection studies

= July 23, 2020, order (Docket 19-666)

B Adopts long-term goal for using hosting capacity analysis in
interconnection fast-track screens

Early
Development

B Requires estimating costs for more frequent updates and . Actiiies

|

|

|

|

|

- .-, . - - - I
other use cases (e.g., initial interconnection review screens | 'yormten :

o . . . . Process

and supplemental review), considering load hosting analysis pre- " |

|

|

|

|

|

Application
= June 1, 2022, order (Docket M-21-694) g
B Requires proactive investments in hosting capacity and sree
other necessary system capacity to allow distributed . PS— D
generation and electric vehicle additions consistent with
the forecast for DERs — in coordination with IRP Source: Xcel Energy 2021
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https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b30A8966C-0000-C718-A194-CB1FBC13A490%7d&documentTitle=20198-155223-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF00E7D73-0000-CD15-B6E0-EA73F0AC037E%7d&documentTitle=20207-165209-01
https://efiling.web.commerce.state.mn.us/edockets/searchDocuments.do?method=eDocketsResult&userType=public
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California Integration Capacity Analysis
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= Models how much new generation — as well as load — can be accommodated
on the distribution system at specific locations, using actual grid conditions

B Understanding capacity for new load is especially important in the context of state
electrification initiatives, as well as energy storage projects (load+generation).

» PUC’s ruling on Jan. 27, 2021, directed utilities to refine their Integration Capacity
Analysis maps and include them in data portals: PG&E, SCE (see user guide),
SDG&E*

. Southern California Edison DRPEP
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Source: SCE
*In addition to the ICA map, the portals include the utility’s Distribution Investment Deferral Framework map (Grid Needs June 14, 2022 | 28
Assessment + Distribution Deferral Opportunity Report) and Solar Photovoltaic and Renewable Auction Mechanism map.


https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M361/K810/361810169.PDF
https://www.pge.com/en_US/for-our-business-partners/distribution-resource-planning/distribution-resource-planning-data-portal.page?ctx=large-business
https://drpep.sce.com/drpep/
https://ltmdrpep.sce.com/drpep/downloads/ICAUserGuide.pdf
https://www.sdge.com/more-information/customer-generation/enhanced-integration-capacity-analysis-ica
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What are non-wires alternatives?
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=  Options for meeting distribution system needs - /
related to load growth, reliability and resilience. o, *Contral Maine
g y Constl.':‘rl:le[::nergv Miac::: E:nn:ra
B Single large DER (e.g., battery) or portfolio of [Ceareco | [ - PUC Guidance |
OR: BPA, PGE
DERs that can meet the specified need
. . . NY: Clrar\gue n&E:ockland,
» Provide load relief, address voltage issues, ——
reduce interruptions, enhance resilience, or meet ==X Wangon, ¢
|Oca| generatlon needS % TN: Nashville Electric Services
= Potential to reduce utility costs “
HI: PUC .
B Defer or avoid infrastructure upgrades Guidance
[ ] |mp|ement solutions incrementa”y’ offering a Case studies featured in Berkeley Lab report, Locational Value of Distributed

Energy Resources

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 NWA for specific distribution system needs and
compares bids to planned traditional grid investments to determine the lowest reasonable cost solution.

» Jurisdictions that require NWA consideration include CA, CO, DE, DC, HI, ME, MI, MN, NV, NH, NY and
RI. Other states have related proceedings, pilots or studies underway.
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https://emp.lbl.gov/publications/locational-value-distributed-energy

NWA procurement strategies in New York (1)

= As part of annual capital planning, each utility must routinely identify candidate
projects (load relief, reliability) for non-wires alternatives, post information to

O

C

Q=
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websites and issue RFPs. Utilities 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
Suitability

Project types include Load Relief and Reliability*. Other categories currently have
minimal suitability and will be reviewed as suitability changes due to State policy

or technological changes.

Timeline
Suitability

Large Project

36 to 60 months

Small Project

18 to 24 months

Cost Suitability

Large Project

> $1M

Small Project

> $300k

June 14, 2022
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http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b3E7E6426-F3FC-46F3-A8C4-CD44625DA792%7d
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b5DA604B3-9CDA-45D3-8642-92A4C4171787%7d

NWA procurement strategies in New York (2) GF
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Projects, Needs and Default Solutions: Orange & Rockland NWA projects

| Project [ Need | DefaultSolution  Status

Amount: 12MW Construction of new Executed contract
Location: Wisner Substation #80  transmission/distribution
When: 2022 substation
Amount: 2 MW New distribution circuit tie Procurement process
Location: Circuit 50-3-13 to begin in 2022; in
When: 2023 service 2023
Amount: 15 MW Upgrade of Monsey substation  Going through siting
Location: Bank #244 and permitting
When:2021 process
Pomona DER Amount: 2 MW Construct Pomona substation Completed; 4.1 MW
project Location: 4 circuits in Pomona peak reduction from
load area EE, DR and battery

Overload period: 1-7 pm
When: 2020 (spring/summer)

See Joint Utilities NWA Opportunities and REV. CONNECT

June 14, 2022 31


https://cdnc-dcxprod2-sitecore.azureedge.net/-/media/files/oru/documents/business-partners/non-wires-alternatives/west-warwick-rfp-final-amended.pdf?rev=d2c07226901c4e1986a60a1ccac9eac4&hash=9B13814EF6FD54D46A1F86F350704420
distributed
https://cdne-dcxprod-sitecore.azureedge.net/-/media/files/oru/documents/business-partners/non-wires-alternatives/sparkill-rfp.pdf?rev=acb0a6fc3a4246d6b1180a52bfda765b
https://lite.conedison.com/ehs/2021-sustainability-report/customer-and-community/distributed-energy-resources/
https://cdnc-dcxprod2-sitecore.azureedge.net/-/media/files/oru/documents/business-partners/non-wires-alternatives/nwa-rfp-monsey-august-2017.pdf?rev=f7b3270cb025489c8143276afe33e696&hash=29BC928A0DAE1D8F35016D0039C613BC
https://lite.conedison.com/ehs/2021-sustainability-report/customer-and-community/distributed-energy-resources/
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bFDE0536E-8063-4FED-AA75-B2ED83D89F78%7d
http://jointutilitiesofny.org/utility-specific-pages/nwa-opportunities/
https://nyrevconnect.com/non-wires-alternatives/

Data-Related Requirements
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Data-related requirements (1)

= Several Commissions are addressing data access in distribution planning
and other proceedings. =
= Customer usage data - Making AMI interval data ) Green
available to customers and third parties Button

B Some states are requiring utilities to use or evaluate feasibility of the Green
Button framework* (e.g., CA, CO, CT, DC, HlI, IL, MI, NH, NY and TX).

¢ Download My Data — standard enables customer to download their data

MODERNIZATION
LABORATORY
CONSORTIUM

4 Connect My Data — data exchange protocol allows automatic transfer of data from

utility to third party on customer authorization

* Some states require specific aggregation levels for data sharing to protect

privacy.

» System level data — Making system level data available to support

customer and third-party solutions
* NY, NH, MN, OH, CA and DC are examples of jurisdictions with detailed

system data sharing requirements. (See Extra Slides for more information.)

*The Green Button initiative is an industry-led effort to provide utility customers with easy and secure

access to their energy usage information in a consumer-friendly and computer-friendly format. June 14,2022 | 33


https://dmdvalidator.greenbuttonalliance.org/
https://www.greenbuttonalliance.org/assets/docs/Collateral/2018-08%20Green%20Button%20CMD%20and%20Testing%20Data%20Sheet.pdf
https://www.greenbuttondata.org/
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Data platforms are centralized online resources where energy data are aggregated, |
stored in a common format, and accessible to customers and third parties.

New York
B Joint Utilities data sharing portal provides the following information by utility:

(1 Distributed System Implementation Plans () Load Forecasts

U Capital Investment Plans O Historical Load Data

O Planned Resiliency / Reliability Projects O NWA Opportunities

O Reliability Statistics O Queued DG

U Hosting Capacity O Installed DG

O Beneficial Locations O SIR Pre-Application Information

B NYSERDA established the Utility Energy Registry to develop an Integrated Energy Data
Resource platform to streamline community access to aggregated data. New York
adopted a 15/15 aggregation screen for residential customers and a 4/60 screen for all
other customers.

e 15/15 rule - An aggregation sample must have more than 15 customers and no single
customer’s data may comprise more than 15% of the total aggregated data.

New Hampshire

B A settlement agreement in April 2021 outlined data platform requirements for utilities.
The portal for customers and third parties will follow Green Button Connect

June 14,2022 | 34
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https://jointutilitiesofny.org/system-data
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Data-related requirements (3)
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Minnesota* - In November 2020, the Commission approved open
access data standards proposed by Citizens Utility Board to release
customer energy use data to third parties. The standards apply to

utilities with >50,000 customers for a specific set of applications.
(Docket M-19-505)

B To collect and share aggregated or anonymized, disaggregated customer
energy use data for use by third parties

B Data provided at closest level of geographical specificity possible to
maintain customer anonymity and at the finest practicable time interval

. c o I}Cl
Ohio — An order on a multi-utility settlement (October 2021) "’"""'!'!a!-f- »
requires utilities to provide access to customer data including: ’

B >24 months of energy usage data in 15, 30, or 60 minute intervals made

available on a best-efforts basis within 24 hours of performing industry-
standard validation, estimation and editing processes

B >24 months of summary billing history data, including date of bill, usage,
bill amount and due date
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*Report requested by Commission Staff, Access to Aggregated or Anonymized Customer Energy Use Data (October 2021):

(1) discusses key aspects of data access and privacy policies and issues raised in the proceeding and (2) highlights the

importance of access to aggregated customer energy use data for meeting climate targets, building benchmarking, and DER June 14. 2022 | 35
participation in wholesale markets, retail choice, and community choice aggregation ’



https://efiling.web.commerce.state.mn.us/edockets/searchDocuments.do?method=showPoup&documentId=%7bC0ABE675-0000-C518-9013-32F401963281%7d&documentTitle=202011-168476-01
https://dis.puc.state.oh.us/ViewImage.aspx?CMID=A1001001A21K17B41830B01696
https://dis.puc.state.oh.us/ViewImage.aspx?CMID=A1001001A21J27B60907B00430
https://efiling.web.commerce.state.mn.us/edockets/searchDocuments.do?method=showPoup&documentId=%7b3051B97C-0000-C016-AD5B-4186673276FE%7d&documentTitle=202110-179123-01
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Resources for more information
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U.S. Department of Energy’s (DOE) Modern Distribution Grid, Vol. 1V, 2021 , _‘C‘QN,S«QE_TA‘HM_

P. De Martini et al., Integrated Resilience Distribution Planning, PNNL, 2022
Berkeley Lab’s integrated distribution system planning website: https://emp.lbl.gov/projects/integrated-distribution-system-planning

Berkeley Lab’s research on time- and locational-sensitive value of DERs

C. Farley et al., Advancing Equity in Utility Requlation, Berkeley Lab, 2021
Xcel Energy, 2022-2031 Integrated Distribution Plan, 2021
N. Frick, S. Price, L. Schwartz, N. Hanus and B. Shapiro, Locational Value of Distributed Energy Resources, Berkeley Lab, 2021

T. Woolf, B. Havumaki, D. Bhandari, M. Whited and L. Schwartz, Benefit-Cost Analysis for Utility-Facing Grid Modernization Investments:
Trends, Challenges and Considerations, Berkeley Lab, 2021

T. Eckman, L. Schwartz and G. Leventis, Determining Utility System Value of Demand Flexibility From Grid-interactive Efficient Buildings,
Berkeley Lab, 2020

J.S. Homer, Y. Tang, J.D. Taft, D. Lew, D. Narang, M. Coddington, M. Ingram, A. Hoke, Electric Distribution System Planning with DERs —
Tools and Methods, Pacific Northwest National Laboratory and National Renewable Energy Laboratory, 2020

Smart Electric Power Alliance, Integrated Distribution Planning: A Framework for the Future, 2020
ICF (prepared for DOE), Integrated Distribution Planning: Utility Practices in Hosting Capacity Analysis and Locational Value Assessment,
2018

A. Cooke, J. Homer, L. Schwartz, Distribution System Planning — State Examples by Topic, Pacific Northwest National Laboratory and
Berkeley Lab, 2018

J. Homer, A. Cooke, L. Schwartz, G. Leventis, F. Flores-Espino and M. Coddington, State Engagement in Electric Distribution Planning,
Pacific Northwest National Laboratory, Berkeley Lab and National Renewable Energy Laboratory, 2017

Y. Tang, J.S. Homer, T.E. McDermott, M. Coddington, B. Sigrin, B. Mather, Summary of Electric Distribution System Analyses with a Focus
on DERs, Pacific Northwest National Laboratory and National Renewable Energy Laboratory, 2017

J. McAdams, Public Utility Commission Stakeholder Engagement: A Decision making Framework, NARUC, 2021
P. De Matrtini et al., The Rising Value of Stakeholder Engagement in Today’s High-Stakes Power Landscape, ICF, 2016

N.L. Seidman, J. Shenot, J. Lazar, Health Benefits by the Kilowatt-Hour: Using EPA Data to Analyze the Cost-Effectiveness of Efficiency
and Renewables, Regulatory Assistance Project, 2021 June 14,2022 | 36



http://www.doe-dspx.org/
https://gridarchitecture.pnnl.gov/media/advanced/Integrated_Resilient_Distibution_Planning.pdf
https://emp.lbl.gov/projects/integrated-distribution-system-planning
https://emp.lbl.gov/projects/time-value-efficiency
https://emp.lbl.gov/publications/advancing-equity-utility-regulation
https://efiling.web.commerce.state.mn.us/edockets/searchDocuments.do?method=showPoup&documentId=%7b2018DC7C-0000-C41B-992F-7ED95D99A9EE%7d&documentTitle=202111-179347-01
https://emp.lbl.gov/publications/locational-value-distributed-energy
https://emp.lbl.gov/publications/benefit-cost-analysis-utility-facing
https://emp.lbl.gov/publications/determining-utility-system-value
https://epe.pnnl.gov/pdfs/Electric_Distribution_System_Planning_Tools_PNNL-28138.pdf
https://sepapower.org/resource/integrated-distribution-planning-a-framework-for-the-future/
https://static1.squarespace.com/static/5b736be575f9eeb993c4d5f1/t/5b8f4055032be49d0ccfd2bf/1536114780361/ICF+DOE+Utility+IDP+FINAL+July+2018+%28003%29.pdf
https://epe.pnnl.gov/pdfs/DSP_State_Examples-PNNL-27366.pdf
https://emp.lbl.gov/publications/state-engagement-electric
https://gridmod.labworks.org/sites/default/files/resources/1.4.25_Summary_of%20_electric_distribution_system_analyses_April%2010%20FINAL.pdf
https://pubs.naruc.org/pub/7A519871-155D-0A36-3117-96A8D0ECB5DA#:~:text=This%20stakeholder%20engagement%20framework%20offers,informed%20by%20other%20commissions'%20experiences.
https://www.icf.com/insights/energy/the-rising-value-of-stakeholder-engagement
https://www.raponline.org/wp-content/uploads/2021/09/rap-seidman-shenot-lazar-health-benefits-by-kilowatt-hour-2021-september.pdf

Contact
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Lisa Schwartz
lcschwartz@Ibl.gov

(510) 486-6315

Electricity Markets and Policy Department
Berkeley Lab
https://emp.lbl.gov/
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Click here to stay up to date on our publications and webinars and follow us @BerkeleyLabEMP
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https://emp.lbl.gov/
http://visitor.r20.constantcontact.com/manage/optin?v=001kdAkoVU6ITzX4UcDVi5Hi_3_6nou7uI7jLuglvRGnAWeLqnwLWUxGdnPXbNb0OwVLhS039Ihlxai4hVKbyUwxjmPCETCnBV56yFq_eMIjHXLe_3iMBWmg009whFsKqVIX12TJ5wE6E63jmMEfQC6JKXdXN2UgQTl
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Extra Slides
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Procedural elements - Confidentiality GFE
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= Confidentiality for security or trade secrets — for example:
Level of specificity for hosting capacity maps
Peak demand/capacity by feeder

Values for reliability metrics

Contractual cost terms

Bidder responses to NWA RFPs

Proprietary model information

June 14, 2022 39



Data-related requirements

California - By order, utilities must
make datasets available as part of Grid
Needs Assessments & Distribution
Deferral Opportunities filings.

= Grid needs

B By circuit, substation, and sub-
transmission capacity service

Peak load (five years)

DER growth (EE, DR, PV, EV, storage)
Facility loading %

Current year demand

Five-year forecasted demand

Forecasted percentage deficiency above
the existing rating over five years

Forecasted MW deficiency over five
years

Anticipated season or date by which
distribution upgrade must be installed

T
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- Distribution deferral opportunities
Planned investments

Project description
Distribution service required

Type of traditional capital investment
equipment to be installed

In-service date
Deferrable by DERs? (Y/N)
Number and composition of customers

Candidate deferrals

Expected performance and operational
requirements

Specific locational values
Distribution service required

Expected magnitude of DER service
provision (MW/kWA)

Duration and timing of the deficiency and
associated DER service requirements

Unit cost of traditional mitigation

Contingency plans
June 14, 2022 40


https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M288/K311/288311944.PDF

Data-related requirements
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» California - Privacy screens vary by purpose and level.

Some data are aggregated across time (e.g., monthly data) or across the
utility’s service territory (e.g., consumption data by city or zip code).

Residential customer usage data - Summarized monthly and aggregated by zip
code using a 100/* screen (aggregated data must contain 100 customers, with
no limit on the percentage of load that one customer can represent)
Commercial, agricultural and industrial data - 15/15 screen

Industrial customers - 5/25 screen

Local, state, and federal government agencies or academic researchers - 15/20
screen for residential, commercial, and agricultural customer monthly data,
anonymized by census block

Zip code-level data is posted on utility websites (no data requests required).
Standard nondisclosure agreements and consent forms are used for other data
requests.

Source: Littell, D., Regulatory Assistance Project. “Aggregate and Anonymized Data: Similarities & Differences,
Regulatory Opportunities & Barriers.” Ml Power Grid Customer Education and Participation Workgroup. June 22,

2021 June 14,2022 | 41


https://www.raponline.org/wp-content/uploads/2021/06/rap_lttell_michigan_aggregated_anonymized_data_2021_jun_22.pdf
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District of Columbia PSC required a dedicated data sharing website following
working group recommendations. Some data sets require secure access.
Data Type Frequency Granularity Availability
Capital Investment Plan — Annual, 10 year System Current; Public (Pepco's Annual
General Overview forecast period Consolidated Report)
Load forecast Annual, 10 year Substation Current; Public (Pepco’s Annual
forecast period Consolidated Report)
Reliability statistics (SAIFI, Annual (ACR) Feeder level Current; Public (Pepco's Annual
CAIDI) Consolidated Report)
Planned resiliency/ reliability Annual Varies by project Current; Public (Pepco’s ACR and
projects Rate Case Construction Report)
Load data Annual (ACR) Feeder (Historic) NDA
Hosting Capacity Quarterly Feeder level Hosting Capacity Map; Website
Beneficial Location N/A N/A Not Available
Existing DER Capacity Monthly Feeder level Heat Map; Website
The PSC reviewed the Customer Data Type Frequency Granularity Availability
|mpaCt Working Grou p’S Gr‘een Circuit Capacity/ Static (updated as projects are Feeder level Critical Energy Infrastructure
Y 2 Design Criteria implemented) Information (CEIll); Secure access
Button Connect My Data Report in required.
P Attri S N Vi Crtical E f
an Ol‘del‘ (Sept 2021) and made hysical Attributes mt\:t]l;:n’(::td;zt;ad as projects are ode level |nrrol:-:;m::r(gcygl:;),rassg::::fccess
.. a required.
dECISIOI’]S on ISsues SUCh as data Protective devices Static (updated as projects are Feeder level Critical Energy Infrastructure
fields, authorization form contents e RSITRNCR): Cuowe Mvess
y ) required.
revocation prOCGSS, prOCGSS fOf Voltage profile Static (updated as projects are Feeder level Critical Energy Infrastructure
. implemented and with changes Information (CEIl); Secure access
customers without Internet access, in load information) required.
development of a Connect My Data | SiliTesssmss o G d s e e e ey Canae scese
required.
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https://edocket.dcpsc.org/apis/api/filing/download?attachId=100684&guidFileName=f9794777-ad3d-4f71-bda1-ba04f95db4ad.pdf
https://dcpsc.org/PSCDC/media/PDFFiles/HotTopics/GridModernizationFinalReport.pdf
https://edocket.dcpsc.org/apis/api/Filing/download?attachId=136419&guidFileName=3024bf03-00c1-4f05-ad4c-b9f2c4bc575f.pdf
https://edocket.dcpsc.org/apis/api/Filing/download?attachId=140983&guidFileName=e790ade0-1691-4b7c-b099-2ce3853158c8.pdf

